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m m m 

oii^ (L0) vmm&xfmm ium) y^^(omm^^^mm^\ihmmzit$ 

*l;^tLTV^Sk hSfb (humanized) Jaf*:. ^in;{*^©L^&trH^. M^c^m 
*f6g8{±;J a!l¥iim>J-wl't Kf:?*-rs^rP< h 

(Quality of Life) IZ:^^ <S^mt^ Z ti!)^h. Eg^WJran^tJii'fe^o. 

iRSi^twi:^ HHM (Humoral hypercalcemia of malignancy) ii. 
^}HU/c®J6(DJiB'rW^Cf^ffi{IJ:6 LOH (Local Osteolytic hypercalcemia) t 
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f>tiTv^s (mmm&Rxficmm-, mmsB, 644-648 ) . 

ht^k.hn. ^(D^^t\.x. mi\ iSRt**'MttaiiJs#{c 

; Parathyroid Hormone) Wi<Of&i%rQhiM^^ikS^^)V^y 
SM^:/^K (Parathyroid Hormone related Peptide, rpTHrPj iiw^o) 
*SMoseiey, J. )k.h\Z^i)%\,^f£^nt^ (Proc. Natl. Acad. Sci. USA (1987). 
84, 5048-5052) . 

^©m. Vmx? ^n-^-irh^^^t^sm^n (Suva. L. J. et al., 
Science (1987) 237. 893) ^(Ommii^h. k: h PTHrP {iiafe?a)aj?6tl>^y7 

<s/>^ic»o*< 139, i^iiktf mm<oT ^ jmii'hu^=.m.i>m^'^^:Lt. 

MtflCjfili|3-C(i±«ia6«:*-tS PTHrP (1-139) ©IS^^J'j|UC|So'<:m>«^«:7 7 
if^lyVisi^tE-t^Z.tiimhii^^Ztji'ofz (Baba, H. Clinical Calcium (1995) 
5. 229-223) . PTHrP (i, N^«Sffl!|^ 1 13fi)[tDT5 13^®9t, 8 

mi>^ PTH l^-T'* iffe, 14 ffi*^ ^ 34 fi[7 5 y jjjgpjar *} C t, PTH i: S 
«05i:«^ig«:Mi-«t©i:it3£$ti, il^4:< i:*, N5l5jSfflS(3*>H^■C{±PTH 
a©PTH/PTHrP S««:{CjS^-rS (Jueppner, H. et al.. Science (1991) 254. 
1024-1026, Abou-Samra, A-B. et al.. Proc. Natl. Acad. Sci. USA (1992) 89, 
2732-2736) . 

PTHrP im^tamitimmif^hjitSE.^tih :iti^n^^nx\.^i>i)\ mmo^t^i 

Uli4$tlSCi:*5^P,A»H^o3t (Burtis, W. J. Clin. Chem. (1992) 38, 
2171-2183, Stewart, A. F. ft Broadus, A. E. J. Clin. Endocrinol. (1991) 
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71. 1410-1414) . tfz. PTHrPti. m}^mi!>^hm^%miZi>HiXmti^J: 0M< 
PTH/PTHrP$#«c|i±{r#i:^tC#^tL mm^¥. Clinical Calcium (1995) 

5. 355-359) . vmT?i^^^mzi^'^-r^ztiz^f)m^o)mmp3i/^'i-)v^m 

^ ^ ti-5 w t. ^ tlX V ^ S . -e <D— o fi, 7 -r — >'U'> ^ 7 —€X'$> U , 

«ll&rtcAMPaS*s±#LyP-r^>:^:>---lf A*%i4^b^tiS. ^/c, 
y^V ^^-if C (iy 7. 7 7 ^^>>V-r y h ->»U 4. 5- t*X 7 ^ X 7 ;t ^ - h 
^hft^UT-f y i> h-;H, 4, 5-hU7;i-7.7;t^— h^S/7i^>>W^y-lrD-;i' 
'fe^b^-ttS. znh<D->^i-JU^m^lZltG^j^nifim^-i-^ (Coleman, D. 
T. et al., Biochemical mechanisms of parathyroid hormone action. In: 
"The parathyroids" (Bilezikian, J. P. et al.), Raven press. New York, 
(1994) page 239 ) . 
PTHrPtt, ZtlhCD-y^f-A^m^iitLX. mQHzmm^tl^M^JV->t;A 

c © i -5 tc. PTHrP imm&m izj^^iesi^jvt/^AiisLmz'^mizmmLXK^^ 
fif^ffe, ijjui/h^>. T.xn-rhm -f>K^3?-», mmvymi&. t'>^7 

Sttll5BfC#^iU;^?;US/»>Ajfllffi?i&|i©frbi.^^<^i:LT, Kukreja, S. 
C. t>tt. k: hW:**>jlBJ|&X{it M«S*'>llilll&^^*iLTilf>!;;l/S/'>Ajfti^«:4 
b/c«il»MT'>:^ic PTHrP izMir^^inmim^^^ti^t. ^^ijA^t/^i^m 

SatF^cAMP^'<C;^*5«^^^U>^:::i:5r«^LTV^S (J. Clin. Invest. (1988) 
82. 1798-1802) . im^Uhlt. fT^rP M^M hUmii^mLtz^- ]^^^ 7. 
PTHrP (1-34) iZMt ^mi*^i:Wi^t?>il. Mi3Jl^->^/^ltSL&iti&m^it. T 
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^7.(0±^l^m^:kmzmM-$MtcZt^m^LX\.^^ a bones Mine. Res. 
(1993) 8. 849-860) . */c. 1^19^ 4-228089 ^(Zfi. H h PTHrP (1-34) iZ^ 

fchlaV'^T.ta**^ (HAMA) (i. llSl?if^3SL<i<fe©7U>l':¥-Sf&'&:i:\ Mf^to 

(LoBuglio.A.F.et al., Proc. Natl. Acad. Sci. USA, 86, 4220-4224, 1989), 

(complementarity determining region; CDR) aih-^\L h Rf^^^tli^ffiL 
■C rs««J (reshaped) k h W^^^^rf^Si-rSo /c/cU. i&Htc J: oTii. 

h RriC««©C D R ©«J6«: J: »; -S t i: ©T «> 7.t;t#:©«IJg{Cig^{:r 
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^/c«){w, CDR«:^i^Uxv^S7l/— A7— i^'^^ (FR) <D—^<D7^ym 

C D RRXfm < -^<D F R(O^X'$>?,, C D R rT^T ^ ^ Kig^J C J: U 

t: hS'^bm<4c^wO^,^T{i, $t>tC. Riechmann.Let al.. Nature, 332, 323- 
327,1988; Verhoeye, M. et al. Science, 239, 1534-1536, 1988; Kettleborough, 
C.A.et al., Protein Engng. ,4.773-783. 1991; Maeda,H.et al. .Human 
Antibodies and Hybridoma. 2, 124-134. 1991; Gorman. S.D. et al., Proc. Natl. 
Acad. Sci. USA. 88, 4181-4185. 1991; Tempest, P. R. et al., Bio/Technology, 9, 
266-271, 1991; Co,M.S.et al., Proc. Natl. Acad. Sci. USA, 88, 2869-2873, 
1991; Carter,P.et al., Proc. Natl. Acad. Sci. USA. 89,4285-4289,1992; Co, 
M. S. et al.,J. Immunol.. 148, 1149-1154. 1992; RXfSalo, K.et al.. Cancer 
Res., 53, 851-856, 1993 

^'r\:i\^mimw^i^mt?>t:imzim^(Dx^i)^^mx$>^ (m^it. sato, 

R. et al.. Cancer Res., 53, 851-856. 1993 . 

PTHrPC5trSV'>7.^y ^D-:^;l/tJt<*:cr>Rr^^J^ (V^^) t 
t hJrL**^©^^^*^ (C^^) ti>^h^J:^\lhy^^7.^;A7mi¥. PTHrPtr^* 
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^miSE.^Zmi^ii^\lhmmzit^m^nX\.^^\lhmt (humanized ) ^ 

f>{z. PTHrP jzM-rs4p< ^mf^^strt hmimi*^(o^m::^m^mmt^z 

•r^*3t,. ;*:f|^{i, llhtaf*:©L«aC«^, &0 PTHrP {Z^tf€»T -i;;^^ 
^hlZ, *f6Wi. t htri«:(DH«|C«^. StFPTHrP tZM-r?>^^ X=E J 

^^<c. i3ra=^;^7L«i&tr:¥p<7HiS'&^t\ PTHrP {rjt-rs4 

PTHrP {l?tt6T'>;^^y ^ 0-:^>'HEa«^<^L®V«^©ia«tti^l^^^ 1 ^ 3 
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1 - 3 L T Ji, ^ ti^^niB3?«J#^ 59-61 "C^ $ tiS 7 5 y mmn ^^tit(0 
i^mihM, 7l/-A7-^^^l ~3 L-Cli^n^^nH htaf^HSU03868 

-AK^-'^mm 1 ~ 3 UTtt^n^^tlfc hM«t HSUOSSGS (Oy 

mi'-strnf^mzm-'^to. yU'-Au-^mi^4tbxtt\^hmi^ 
s25755 0yi^-Av^-^^i^4tmmmzm-<Dt(Di}mihti?>. 

^hiZ^ *l§BSfi. ^^-A7-i:r^^,f,(0Kabat(D«^(Kabat.E.A.et al., 
US Dept. Health and Human Services, US Government Printing Off ices, 1991) 

$f>J::. ^mmtt. ffi3?<J#^48~51T♦^$n5v^-rt^A»©7^>'i^gB^J$:# 

5f>{w. :^mmii. ^U-Ay-^J^^^rfjoKabat OM^tl J:S|g45#a 
075yR*5y^^'>T**U. rail87#B(D75>'»*S^yD>i'S.>-C'* 

;?^{::, *fl^{i. ie^J#^52~55T'^$4^5l^rtlA^©7^>'S^i^^Jt^ 

tft h PTHrP i^mi>-7^7.^j^n-i-)m^(DHmvmm(ommft^^m 
1 ~ 3 1 ur (i. ^ti-f mB^j#^ 62-64 xm^ti^T^ J msm^k. 
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III (Human Subgroup III(HSG III). Kabat.E.A.et al..US Dept. Health and 
Human Services, OS Government Printing Off ices, 1991){IJgi-6 1 Vifii^(Dy 
U-A7-i5'«^l~4S^Ot,<^). «tUi¥L<(i^n^^nt: hM<*S31679(D 

hCli4cOL0[C«^«:^t'4<U^y^H«:^t.\ t h PTHrP fC^tfi-^ t h S-fk 
3 i: LTJi^tl^ni:: hfii*»:HSU03868 U-A'7-i7®« 1 ~ 3 tmMffJlZ 

■c<i-en^tiE5u## 59~6i vm^n^t,0i)mihM, 

«««:^t,».-Ky H «:^t,\ k h PTHrP IZM^t^ H hSI-ftSt^c^H^T'* 

1 ~ 3 h UT li^nf^tiag^J#-t 62~64 T-^$ n-5 7 ^ y KiejlJ i '^tit 

^hiZ^ fit®**^*^<. *lD?g**Si^V>m PTHrP M<*:flB|-r6. 

^PTHrP JJi<*;{il::h©3^ig©ji&5S{z^-r5Ci:*iprig^, t hfil^*:. HhWit 

*%H>8©fii<*^li. 1.86xlO"'[M] JJ4T©S¥lKm 1.22x io"[l/SecmT© 
^L/T6.55xlO^Cl/M.Sec] JJil±®i$^jiJK^»«:Wi-Sfe©T* 

tfz. ztiho^mt. R ISiS^nyb';;^f>^•^fc^l^/c7>=¥i'y^t- 



8 



wo 98/13388 



PCT/JP97/03382 



S8BJIJ ^ t» D N A LT ttflfd ^ liffi^J#^ 65 VB. ^ t, ©*sp(f hti. H 
«V«««: K-r6ifil6lg^J«:^t/DN A i: UTJigg^J#^ 57 T'^^ti^ t 

^Lm«: u- K-rs DNA i: LTttfi«^«iB^J#^ 65 T'S^nS^SiSJiJ?:^ 

DNAX{iHmviSl^«:3-Kf S««BB5U'fe^t/DNAT-*S. L»|V««:fe 
K-rS^ailBjy«:^t»DN Ai: LT{iE^J#^ 66-74 T'^^nSv^rtl*^ 

Ai: LTJiEiW#-t 58T-fl$ti6t®*J^{f 

^hlZ^ E3^J##47~55T-*$n-5i.^-rtl**07^ yiii2^J5:3 

-K-rSlfeSE3?!l4^t.\ t: h3aYk0i#OLmv««©DNA-C*5. ^DNA 
t UTIi. i25!l#-^ 66-74 X'm.-SHi,\,^rtli)^(0igmmmi:^t*tOi^mifh 

^htz^ E^J#-^56T-^^*i6T^yKBB?iJ'S:n-Ki-S. b 

h^fb!Jii*^©Hmv«^®DNA-C*S. ^DNAi:LT<iaB3rlJ»^58T-*^ 

^P>J^. i9Ev^-m**®DNA&^t.'Mie^/^i^i5y-X'feS. 
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i»mm^:^^ Kfc^t-rs^;^ ^m^txtit hmitmi^iimmr^ z t ^wmt-r 

laWfi. ?LS. Bffi. Blr3tJ©« 

1. fchPTHrP \Z^-^^-7^7.^J !7U-i-)Vifm(DWU 
(1) 

m^o^m^m^i^h prarp t uttt. ffi^^DNA?£xii^b^^iSm: unig 
u/c PTHrP ©7 5 jmmmoy±^mL < (i-sp©/^:/^^ k. x{iiij*;i/>>»>Aifii 

S«:i[jB-r6«»Jfi®««±»?Kft*© PTHrP i&:i:>*^{fp,n*. 
©PTHrP (Kemp.B.E. et al., Science( 1987)238. 1568-1570) (D^l'-34#i 
©T^yK^^Aj^c^^y^H (PTHrP(l-34)) irfiilgi: LT^V^Sd i:*JT't6. 
^C*>\ k h PTHrP(l-34){i. fi^J»#75T'^$n67 5>'il8B5y*W1-St.© 
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(2) ^isLMmi*-m^mm<Dmm. 

(3) mf-mo^m^ 

(4) SSJgik^ 
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1J->^> • :/xy > • (HAT) mmz^^X'^^Ji\.^t,(DV^i,, 

^xp-vlBljjati, et(C>&»l(Da«©||B||a<5|j, ^j^tj^ P3 (p3x63Ag8.653) 
(J. Immunol. (1979)123: 1548-1550) . P3x63Ag8U. 1 (Current Topics in 
Microbiology and Immunology (1978) 81:1-7). NS-l(Kohler,G.and Milstein, 
C, Eur. J. Immunol. (1976)6:511-519). MPC-11 (Margul ies, D.H.et al., Cell 
(1976) 8:405-415). SP2/0 (Shulman,M. et al.. Nature(1978)276:269-270) . 
FO(de St.Groth, S.F.et al., J. Immunol. Methods (1980) 35:1-21). S194 
(Trowbridge, I.S., J.Exp.Med. (1978)148:313-323) . R210 (Galfre.G. et 
al., Nature (1979) 277:131-133) mt^^^iZi^m^M. 

htl^m^^VBS , DMEM, RPMI1640^(DJ^«lX{iig»j8c{ZlSjSL. 7.x>I/ 

mf^m-^lt. MEM , DMEM, RPME-1640 ^ift^ifOSft^lffljiaJgllffi^lfetft:. 

trF> 30-371CT*l'>'15^SI»«tS-ti-SCi:CJ:o-Cff*3ti5. 
m^-^^tzit>iHi^ ^i^d^-^fi 1,000~6.000 ©4<llx5^l/>irij 3-;^ 
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(5) /Wy; K-TCD3Si^Xtr^D-r:>^ 

#CJ:Um\ :g*l6*lC^yi^P— h'-TS:Bif§-rs. 

(6) ^y^P-:^^^!/^^^*©^?!^ 

^l&^«^tIfcl^■CJi, >'Wyy K-V$: 10~20%':/'>|l&3ajfll?t^:t RPMI- 
1640 ^Jfe. MEM 3Z.ttiUfllft^lft^0tt%iaBJI&lS«^^ttiT% ji^O^a 

(m«37r, 5%C02iafi) T-2~14Bra^ilL. ^•©^«±»*>C,J/t 

2. =¥^7tFi<*:©«|| 

^SSe^J ^ t' DNA © ^ D > 
(i) inRNA(Di9Sl 
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m(0:&m. m^tt^T-i/>-mmi>-m (Chirgwin,J.M. Biochemistry 
(1979). 18. 5294-5299) , AGPC^ (Chomczynski, P Analytical 
Biochemistry (1987), 162, 156-159) ^tC J: U^RNAtPSL. mRNA 
Purification Kit (Pharmacia ttS) {^l^f^^tlfc 01 igo(dT)-t>'l/P-J7.7.y^ 
y^^A^CJ: UmRNAtrPSJ-^-^. i/c. Quick Prep mRNA Purification 
Kit (Pharmacia ttl5i) ^m^^^ZiUZXOs ±RN A©jaiib^i>^«:igrt;, m 
RNA©^g«:fT9wi:t»T'#S. 
(ii)cDNA®PSl&tyiili 

±E(i) T'^;^cmRNA*^f>. ia»lE¥»5ll«:Ml^T L«X?/H«|©V^^{C 
*JJtScDNA*^n^tX^^-rS. cDNAC^^Ji, 01 igo-dT ^^-f t- 

^imnm^ i x-a^ns^sie^^jfe w-tsMHc 2 y^-r t-) i: 
cDNA^^sisti, i5riamRNAfc:/5-rT-i:$:M^L, m^wmmcow 

cDNA©liti{i, hmRZJFHmtt,iZ5' -Ampli FINDER RACE kit 
(CL0NTECHa)=&ffll>/c5' -RACES (Frohman,M. A. f>. Proc. Natl. Acad. 
Sci. USA 85, 8998-9002, 1988. Belyavsky.A. t>. Nucleic Acids Res. 17. 
2919-2932,1989) CM^XFCR (."HU ^ 7— fe'EmSfS) iZX^^ Z tH^ib 
-r^ct>*>. ±ET'^^U/cc DNA©5' Ampli FINDER Anchor 

(Be^j«^4 2) ^mmo, Lmvmt^RaHmv^tgii:n-\:-t^i^mmni: 

^t/DNA (J5tT. Lav«*«'fe3-K-t5^Sffi3?iJ$:^t»DNA?r fLglV^ 
i^©DNAj Xti rL0V«^tzi-K-t5DNAj ^llSgf 6C i: (H 
»v^^, CM^*^HOV^Tt)|RIal) ) {::ol^TPCR^fT9. 

L«[VMi*©DNA«:Ji<i-tS/c«f)(D>^7-rT-i:LT, fi^d^tfAncho r 
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S/c«)©y7-f V-i:LT, fiW;i«An c h o r y^-rv- (iB^JS#2) JSi.Xf 
MHC-G ly^-rv- (mnm^S) (S.I.Jones f>, Biotechnology. 9. 
88, 1991)«:ffil>SCi:*Jaj3fe^. 

(iii) DN A(Ol^mjBLtfmmmm<D^^ 

DNA®||$g(±. -i^m(0^'yh (^JAtf GENECLEAN 11; BIOlOl) ^fflV>-Cff 
pUC19 . i\uescT\ptm)^m^^?>Zti)iX'^6^ 

<rSo%>T'^^iJ?-DNA«:ilS3i-S (J. Sambrook, et al., -Molecular 
Cloning", Cold Spring Harbor Laboratory Press, 1989) . J^^ft?>DNA 

(ommmmt. ±m^^^-DNAimmmmx'mitiyrc^. 'ikmm mx^i 

iy7':^^i/m) Uft^fS (J.Sambrook, et al., "Molecular Cloning", 
Cold Spring Harbor Laboratory Press, 1989) . *f6^T-{i. Stt^Sffi^J^ 
(DNA Sequencer 373A; ABI tt) "fefflV^SC 6. 
(iv)fflMtti^i^^^ 

*-SfeHt«:^fUTV^6. -fictJ**, ■€-n-f*l4 -P(D7 ^"7— :J^M^ (FR) 
3ooeBrie««, ■r4:*>*.IBMtt^^«i^ CCDR) {r«fcUBj*$ti 
Tl^S. FR(DT5y||g^9^J^i^fc«6*IJ:<^^F$nTv^$*^ -7^, CDR«^ 
©7 ^ y mmmommmtm^Xm\>^ (Kabat, E. a. t, , rsequence of Proteins 
of Immunological InterestJ US Dept. Health and Human Services, 1983). 
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^-HLmz^n^ lt f r ji^?: ;&:-r^^o 3 ii©c d r tfttitai^M^sp 

©Rr^M^WT^/KSe^iJ^rKa b a t f>twj; Uf^fiE$n;^cm{*:©7^ y KEfJJ 
©x— 7. ( rsequence of Proteins of Immunological InterestJ US 
Dept. Health and Human Services, 1983)tZ$)Tlii?)-C. ^m^^^^^ZtlZ 
J: U C D R«««:mt^aj1-:i fc*saj3feS. 

(2) ^ ^ ^ -on^ 

THrP»t<*:*5^t,tlS. 

7ta«:«:f^gi-rs/c«)©S5js:W^c^^{i. i'n-Wb^n/c c DN A{r^^ 

6v^{i. ^?D-Wb$ti;tc DNA{r#;S-r-5v'>7.y-^$?^-|B?iJSt;v^^© 
Jjt<*:©Lmc^«©t©i:i-SCi:*»'-et. fi^Alit: hH^©t,©n-:?^,^-c^iC 
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>-b%-}>'T'^||UT4^7M«^«:Si§-r5 mX\t. W09 1/1 6 92 8# 
M) . 

t5'D->{k$tl/ccDNAlC#^E-tSV'>7.y-y-BB5>MmCT 

V^T. «J -^-ffi^ajM^r V'^XHiS V1S^$: n - K-tS D N ASt/b h H^C 
«««:3-K-r6DNAi:«:#-©^]S^i7^- (^JA.(i. WO 9 4/1 1 52 

3#!^) <;«AU, ^■^•^:^^^7^-^:fflv^T1ir±||^^Jla*J^RIgijlb. mzz<o 
* nybisi «: -f > - e.-Kxii-r > - b* h p x-^m {^xmrnt-r^^:^^ 

(i) 4r^7jJi(*:H|g©;^|g 

3«J«:^t.-cDNA (JSIT, THgiV^i^O c DNAJ J:t,V>^) k: hJaf*:© 
H«C«J««:3-H-r5Jfi|iie3?JJ«r^t»yyADNA (OT, rH«C««tDy 
^ADNAj Xtt^^«l*«:3-h'f ScDNA (JJtT, THiiCM 

«©cDNAj ^^t.'ii^^^a^i7^-{i#A-rsci:{zj:y=»5 
H«C«^i:LT(±. 0!lx.«Crl, Cy2. Cr3X»iCy4 

(i-a) H«C««$:3-Ki"6yyADNA^^t*»+p<7H^f|3S/^:J^^5?- 

Hi®C«^?:3-K-r6y>'ADNA«:#-r5^S^ir3?_i:L^-C|i^ Cy 
l«it«:3-K-rSt.©Cov^T<dU iBW^«HEF-PMh-gy 1 (WO 9 2 
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/I 9 7 5 9#M) XfiDHFR-AE-RVh-PM 1 - f (WO 9 2/1 9 
7 5 90m) i^miihtl?>. 

i^C. ^-LTis^a^'fe J:<-rs/c<>SKcDNA(Dg|J&D K>itl?fHKo z a 
k=l>-t>-t^-7.gB3^J$:W-r5.i:9(r^ti-U/cPCR:/^-r-7- &tF. s^cDN 
A© 3' -*«!§Cig^^c$iJISS^^®saiaB5iJ^^-r5J:^(I. -tUTyyADN 

-SPfir«:^1-S J: 9 triaifU/c P C Ry^-r ^-«:ffll^T P C R «:tf ^ C i:T\ 

C ^ LT^HU/cV^^XHlSVMiS^: HTS c DN A$:i@^^5:^J|®it^-C 
«iSL;^c«, ±IBig3g/>;i5't$7-{rJf ALT. HISC«« (Cy l^i^) trU-K 
■r5y>'ADNA«:^t'=¥p<7Hffi^]S'<^'^-«:«5||-r6. 

(i-b) H«[«:ii-H-rS^SiBJ!I«:^t*»cDNA'S:^?L»=¥p<7H0^m^^ 

©H«V1S«2fctft h!n[«tHfi|C®«CY loyyADNA (N. Takahashi, et 
al., Cell 29, 671-679 1982) ^n-\iti>DNAt^iJmm.^^^-DnFR 
-AE-RVh-PMl - f (W09 2/1 9 7 5 9#M) thM-fkPMl 

mi^Lmvm^<oYJADNAa\^ htfiWLmKmcm^<D¥JADNA^n- 

HT6DNAS:^t»f|3S'^^'^-RV 1 - PM 1 a (WO 9 2/1 9 7 5 9# 
M) t^mXLtzCH0mm^hmRl4Ai:mUL. RT-PCRj£{Cj:»J. t 
hMfkPM ltn:f*:H«V®«D - K-rs c DNARtf\i hia#Hmc®« (C y 

1) ?::3-h-tscDNA?:i?D-^>i/L. ^cDNA^m^^jimmmmfim 
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SB^J^rWrs J:9C^ti-L/cPCRy7-^•7-$:ffll^TPCR$:^T^ wi:T\ C 

mmbx. ±UHmcmt^cy i^o-\i-r?>cDNAtmmLx. pcosi 

X{ipCH0l(Dri:#f|iS^^^-{c»A1--5Ci:{rj:»x ^^^H^^u- 

(ii-a) =¥p<7LiiA«$:-3-Ki-ScDNAfe^t/l|iK^^^-(0«^ 
'7'>7.L«Vffii^«:n-K-rScDNA«:^t»i|3!g^i7i5r-'fe«ISIi-S«C* 

m^l:l. ^cDNA©5' -*^{::ii^^$iJKif|^a)e^E?'J$:^-r5 J: o tC. 
^ LTti;?«I^§:J:<-rs/cit)6Ko z a k □ >-lr V-b'T.Be^J'fe^-rs J: ^{zg 

ifiSE^J^i^ c DNAtr^A-rs. 
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if>i©7-f y^^-r^iiL-CMc g+ Ke+ Oz" (accession No. 
X57819) (P.Dariavach t>, Proc. Natl. Acad. Sci. USA, 84, 9074-9078. 

L^AigC^^, fl^|^«Mc g+ Ke+ Oz" ©c DNA^)^||-rS/c 

-rv-MBClHGPl 1) XtTMBC 1 HGP3 (ig^J#^ 1 

3) liir>7.DNA|B^J«::firU, MBC1HGP2 (ffi^J*^ 1 2) XtfMBC 
1HGP4 (gSJIJS-i^l 4) liT>^-bV;^DNAffi5ll*WU. -etl^^tl©^^ 

MBC 1 HGPS (IB^JS^l 5) At/MBC 1 HGPR (Be^J#^ 1 6) tt 
^SPy^-rv-imffin. MBCIHGPI, MBCl HGP4 fc^n-rtlffl^ 

PCKmi:mi^X. 4*©:/7'r-7-«r7-tr>:/';;3f-y:, ^±g©cDNA^^ 
L. $^{-^SPy^-rv-^:lifl;icDNA©li*i=^ff ^. PC Rj^tl J:57-t > 
:/yfc{i. MBClHGPltMBClHGP2, XtiMB C 1 H G P 3 i:MB 
C 1 HGP4 i:*i-f©«}if6g0B^J(IJ:iJ7-_i; MBC 1 HGP 1 -M 

BC 1 HGP2»f>Vi:MBC 1 HGP3-MBC 1 HG P 4l?f)^*S^«$tl, $ 

□ - K-r<S c DN A*^*^^^4X5 C 

c:©i:9{lL-C«|||U/cllhL«Aac«^«:3-K-rScDNAi:. ±ia® 
<fc ^ tC LTWIIU/cT^/T. Lmv«^«: n- Kf S c DNAi: jgS^rSyiR^ 
*ffl5ffiiaT-jti(SU, ^fjCpCOS 13Z.(ipCH0 
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tz^). PCRj£{;j:U, DNACiiS«:igSBB?<J*^A-r'5C i:*Sth*S. 
m^lt. ScDNA©5' -*^<lig^^^J|giE^®^^ie^J?:Wt-6<k9fl. 
-eLT^¥a$$:J: <^S/c«)fDKo z a k 3 >-lr >-b-7.|e^J?:Wr-5 J: 9 

T'^T. L^VM^$: n- K-rs DN Ai:)ij^^-tt6;^ci?)®b h >c^C®i« 
«:3-K-rSDNA{i, ffil^«yyADNAfe^t.»HEF-PMlk-gk (WO 9 2/ 

1 9 7 5 9#M) a^hmnn^zhi^^^h. 

Lmv«^«:i]-K-r6DNAi:Lmic^C«*^?:ii-K-tSDNAi:«:JiMU. 
PCOS lX<ipCHOl©ri:tl63K'^^^-{rjfA-r6Ci:{iJ:»j. 

tni^*:© L ^ /c ® 'S: □ — K T * c D N A ^: ^ t»|giS^ ^ — 'fe^lSII" « C i; *saj* 

(1) t hfit<*:i:©ffl|^tt«^|g 
<wS5v^*9llttA^*#$-r6Ci:*5M*Lv\ t^oT. v^T^tak h P TH r P^ y 

t hSl«:©-t^:ri^>»l'-y (HSG : Human subgroup) (Rabat. E.A. US Dep. 
Health and Human Services, US Government Printing Off ices, 1991) t0tt 
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t hH«V««®^^{i, Kab a t C>{l<kSHSG^!B{Cj:U, HSGI~ 

HSGIII®□>-t>•9•7.gB^Ji:82.7%^7)4-^^Di;-^W-r•5. 
UhLmA^VM^Ji, Kabatf>CJ:$HSG^5S{IJ:iJ. HSGI~VI 
tc^^SI-SCtiitb*. v"J;7.5tk: h PTH r P^^ i:'D-:h;Pt;i<^L«Amv 

l^oT, V^XtJiH h PTH r ^ ^D-:l-;|.J^#:$:i: h^-fttSISfrii. 

(Chothia C, et al.. J. Mol. Biol. 196, 901- 

(2) fchM^bfil«:VM^^n-K-r€»DNA^Di^f^ 

t vmm,^vm.^^u- K-tsDNAoi^tffitjtt-sii-sijgii, ijtfos 

«^©FRi:tr<i, l^y^y^l—y IincS-t6t,©, fl?!lA{iS31679(NBRF- 
PDB , Cuisinier A.M. t>. Eur. J. Immunol. 23,110-118,1993) S^feCDFRt^ 
ll«C^-^:FROBf>ti:UT#l{f5wi:*^*T-§5. L^V^^OFRi: 
UTti. mK\t\L hfiiflcH SU 0 3 8 6 8 (GEN-BANK, Deftos M Scand. J. 
Immunol. 39, 95-103. 1994)S3fe©F R 1 . FR2MFR3i:, hMf*:S 2 
5 7 5 5 (NBRF-PDB) **® F R 4 i: F R(DI|ff>Vi: L 
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U-z^y^^ntztfii^X'ih*). b h!af*:HSUO 3 8 6 8(ij|fMk h Lmxmv 
( 3 ) t: h mtiKW VW^^ ^t.'4< U ^ H 0f^Si 

R) ®«ASt:hS*©t,©T-*»J, V««®ffl»ttgti^®^ (CDR) ij^^^x 
6*©t©T'i»5 (01) . *^ga©t:hMYI:iJt<*:©VM^§:^t.».ifU^y^K 

-i5^77x>f >i/i:ii?{fti6#j^(ci:Uf^gJi-SCi:*iT'irs. rcDR-^^ 

CS^$tlTV^S^SaB?lJ^:DNA^^«|T♦^^L. PC R&ICJ: U t hSift^ 
«^V«^©DNA$:f^S-tSC^*5T-^5. ^htZ. 7^ ^ »ffi^J(3D^!.9^-i5r/< 
-;^»c:S»$tiTv^S®^li. ■e®7 5y||IB^J'feS{3. Kabat, E. A. 
(US Dep. Health and Human Services, US Government Printing Offices, 

1991) Lx\,^^m<^(Du\^>mmmmzmr>\^x. ±^mmmtmmr?>zt 

VM««)DNA?:f^»U, Zitl^m^^Ji^^tzmXLXmU^it^ZtiZ^O. 
MTC, »S^i:^c5khtni«:cDDNAIffJt*>*A^-e#-5«^©, PCRffitCj: 
(i) CDR-i5^7 7x'f >^ 

@2t^i-J:-5(r, V«^'J:3-K-r5DNA*iFRK CDRl. FR2, 
CDR2. FR3. CDR3XtfFR4«:3-K1-SDNA0|gT'«i$$nTl,> 

^ti^^n©cDRc^^-r6v>;^ft3fe©DNA»fj^r'fe^^-re. c 
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x-f y^Zfy^^-Eit. 7>^Hr>X:Sr|S]©CDR 1 i:t: htn:f*:©FR 1 iz/^ 

i^^yx-f >:/:/^-1'v-Di:G^I-:>t^Tt,llI!^) (02(i) ). ^tz. 

F R 1 ©±i$(D«*^atf F R 4 ©T^SOM^fC^N'i' 7" ^JT^ X-fS C ;!»5t- 1 5 

T*#S (Sambrook,et al., Molecular Cloning: A Laboratory Manual, Cold 
Spring Harbor Laboratory Press, 1989). 

Di:^as-r7-rv-Hfc«:fflCNTM-PCR=S:ff^. ^©iem. ^ti-rtiWr>tA 
-E, Hfi^B-F, »f^C-GXtf»f>^-D-H*S»C,tlS (02(2) ) . 

E©T^iE©-aJ<D«^^:*5m«■tSJ:9{r^tf^tlTl^s©-e {^^y^^ y<f 

9 d iltwi: A**f>H*T'(D:g$'g:«-r5DNA{Z7-t>y';-T6C i:*Snrii 
T'*/5. ^LT. V^i*$:3-K-r6 l*(DDNA»f>Tr>{>^'#^n/ci::i5T-^gp 
77-f v-Ai:H$:inx.. ll-PCR?:fTOwi:{iJ:U, FRl~4{ithSjfe 

iU. BW©**y'<7'f^K«:^S:ifc*ST-tS (02(3) ). 
( i i ) t h M-fkH® V«« «: n - K-r S D N AJ^tr^3^/<i? ^Jr -<Dm^ 
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y III nM-tssa 1 6 7 9 t^^^mm^^-t^. z<o\i mi^^mmtbx 

*^f>2 6{C;^-r4*(D7^7-l'V-(c4J-ttT^fflf 5. ^^-T V-MB C 1 HG P 
1 (BB3?y»^2 3) Xt5MBClHGP3 (iB^J#^24) {i-tr >7.DNAie^J 
MBC1HGP2 (gB5>l#^2 5) StfMBC 1 HGP4 (E3FIJ#^2 
6) {i7>5^-t>XDNAgB3^J?::tL. ^n-fno^^-f T-cD^igtl 1 5*^t> 

^SUy^-rv-MBClHVSl (BB3?«J»^2 7) . MBCIHVRI (ig^J 
#^2 8) {iMBClHGPl, MBClHGP4i:-E-n^nffll^^ge3?iJ$:*L 

^:/7-(^-^m^DNA(DmilS^nz>, PCRSicisr-t^yytfi, mb 

C IHGP 1 fcMBC 1 HGP2, 3Z.liMBC 1 HGP3 iiMBC 1 HGP4i: 

*5-e©*aMfi«iie^jtrj:»j7--y vt/L. mbc i hgp i -mbc i hgp3 

WfjVi:MBClHGP2-MBClHGP4ilf>V7&-'^fiE$n. ^hiZ^ ^mn<0 
#H«C««. 0!l^«khH^CM«Cy 1 «(^®DNAi:ai^-r6C i:*«r-t 
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(iii) t hmitLmy^t^i:n-\:-tiDNARXfmm^i7^-<0m^ 
*f6HJT-{±. H^V^igJ$: u—K-rs DNA©Jt^i:|g;g|. mMt^j:^\ih 

khMftHsuo 3 8 e B^mmtbx\iYmithmymm<oDNA^mm-r^ 

y^-fT-MBC 1 LGP 1 (iB^J#^2 9) RtfMBC 1 LGP3. (HB3?1JS^ 
3 0) {i-tr>XDNA8B^J?:*L. MBC1LGP2 (iB^JS^ 3 1 ) Jfctl^M B 
C1LGP4 (ieyij»^3 2) t±7>^-lr>7.DNAR^J«:Wl/, -etl-ftlCDy 

^-f v-©^jg{z 1 5A»t, 2 1 b pomm^mmii^t^mizwi^-^^, 

^SPy^^V-MBC 1 LVS 1 (ffi^JS^3 3) . MBCl LVR 1 (ffi^J 
#^3 4) JiMBClLGPl. MBClLGP4i:^tl^nmm^£m^l^mL 

V-«:ijD;lDNA<^Jim?:^T9. PCR?£{Cj:S7-fe>y'J MBC 
1 LGP 1 iiMBC 1 LGP 3, XttMBCl LGP2i:MBC 1 LGP4i:*»* 
t(DtS^6^mmiZ^0T=--V MBC 1 LGP 1 -MBC 1 LGP3Bff 

Jti:MBClLGP2-MBClLGP4»f)tA^*^«$tl, ^ htZ. 

N A ^tli>Zt^^-t. 

iJEo .k ^ (;: U T«IS L /c t h L m v®^o d N a (i. ft3g© t: h 0i 

t.i:T-thL«SAffiC««^3-K-r6DNAi:J|<gU, llhSi'fbL«V««X 
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^-r^®*^?:^f>*MC-r5:fiF^i:tT, /WrU-y KV^«$:^^L (Ohtomo. 
T. et al. Molecular Immunology, 32,407-416.1995), m^'t?>(Di)^^i^X'$)^, 

0 3 Cat-TJ: 9 {1. F R 1 XtTF R 2 lit hfii«cft3fcT-*5*SF R 3 JttfF R 
&WWStt^r■:)^,^Ttti^U;^ciem, FR2saPFR3{i, S^I-^^y^yK 

F R 2 xtr F R 3 mmzmmzm^r^ 7 ^ y t 

*^W§8L, Rabat, E.A. f> (US Dep. Health and Human Services, US 
Government Printing Off ices, 1991) iZ ^ t) tlfzmi$^(D7 ^ J mm^O 
^36, 45&t^49#a©7^>'e (F R 2«^{C#;&-rS) . Mmr||87#B 
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$>f). f/^— >*3>aj ii-rs (^l®a) . 

C©^^— i/3 >a 'SrSJpilU-C^ F RC!)»,>< oAi(D7 5 yftfe^M^-y- 
^M®#Ali. BW©|g^«:#ALJ:^i:-rS7^y|ft«:ii-Ki-55l-Uif^ 

w©.!: ^ {CUT. F R 2&afF R 3 <D^^<D7 5 yStl^^^-y-fe V««^^ 
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^©r i: t^mSOffliM^Ot, fcT'b h Lmi^C^^'S: h-r-5 DN Ai:jii|g 

?:u-H-rSDNAh. hhM^bL^V^M&trt hL^C^J^'fen-KI-SD 
NAi:?:. #-©fg3a'<iJ'3?- WO 9 4/1 1 5 2 3#M) IzmXi^. 

C«*««:3-H-rSDNA«:^t/f|3S'^i?^-$:flPgiU t hMit^mz-Di^X 
h <b H » VfS«S.t/ k h H m C $: □ - K -r -6 D N A 4 ^t^HiS^ ^ iJf - 

fil L , L T J^SIggl? n^cHHia > - k' h D 3Z. Ji-f > - ki^^X'i^m U T + ^ 
7!a#X{it hSlfbfit<«t«:Sat-rs WO 9 1/1 6 9 2 8#ll) . 
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L|gV^^Jij;fchL^CM^«:n-H1-6DNAi:«r#-<0|g3S'^^^- 
^Jf. WO 9 4 / 1 1 5 2 3#ja) (C^A-rS. fc hM^ktt^^O^iKiCtt, H S 
3a^bH0V«^3ttrfchHliC««^D-K-rSDNAi:. t hML^V^^ 
XtrH hL0C^*^?:3-Ki-SDNAi:$:#-©%]a^^'^- WO 
9 4/1 1 5 230m izmX-th. -E-LT. cnt>©^^ ^^-^:ffic^Tfg^al 

JJl±© J: ^ a Wi: i-5 T^il^Xlit: h □ - D N A 
yD■r-1'>A7**D-A*^A^:ffil^•CfT9^i:*ST'tS. ^©f|fe{l, ii 

^ZtMX^i. m^it. ■ h^ija^^JUTsmm (human 
cytomegalovinis immediate early; HCMV)7^D^ — ^ — tv\ 
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HCMVyD^-;5r-^:^WrSf|iS'<^'^-©0>J{;:<i, HCMV-VH-HC 
Y 1, HCMV-VL-HCK^T'*oT, P S V 2 n e o {C43|^-r$ (W 
092-19759) 

JKf-(Jl7s. i/^7>^^?P7.4 0 (SV4 0) ^iftD-^-f >»U7.yD^-i5?-i^ 
-/-KU/^y^K-^Ji-V-aiavy-i/ay ^Ti^^-la (HEF- 

la) ^c^:®ofaI^IMlj&*3l^©yp^-^-^:^v^tn^J:^^ m^itsvAo 

©yoqE-^-^r^ffi-rSlS^ti, Mulligan f><D;£riS (Nature 277,108.1979). 
ttz. HEF-l ayn=E-^-i:^mt^m^lt. Mizushima, S. t>©^j* 
(Nucleic Acids Research, 18, 5322. 1990) iZVt^im^iZMM-r^ Z ti)^ 

^m&^.tLXli. SV4 0. 7x>">1'4^X. 
u-^^^jVT. (BPV) ^®A*©t.0^ffi^^S^i:*5X't. ^t>tr?S±jW|j|fe 

/i->h7>;^7i7— fe'APH (3' ) IlXttI (neo)ige^. 

tf (TK) igfe^, :^mm^V-y^y~^7->7i:X7i:V7i(^>JVhy>xy 
X7— If (Ecogpt) iSfc^, KD3IK«7C»^ (DHFR) Sfe^^ 

(1) mi^(om&m^ 

n h tifz.nmm(om!^(om^it. elisa j: y fr 9 c ^ 

SAffl9 6^y^-h (0!lx.«Maxisorp, NUNC) fi?!)x.«lMg/m 
l^DagCpgL/ct=¥!nLllM gGia<*:lOO n\ xmmtti>, 200 /xl © 
^&»?>'^y7 7- (fll!I^«50mM Tris-HCl . loMMgCl^. O.IM NaCl . 0.05% 
Tween20, 0.02% NaN, , l%'^MmT)V:f^y (BSA) . pH7.2 ) T-^D 
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7.7 7^-t*fe^-^:^fiT:i: h I gGM^clOO (i\ ^mX. Img/ml ©Sgj^jK 
(Sigma 104 . p h P7a::^;i.»; SIGMA ) ^m?L. m^mm X'<0 

i»3te«'&T>ri7oyi/-hy-i$f-. (BioRad ) T'Si^-rs. m^m^oyx^ 

y^—YtX^X. Hu IgGlA Purified (The Binding Site)$:^^,^5^i:*^-e# 

(2) m^^dgtD^^ 

L I SAfflS S^tyU—htD^^ft?: 1 /ctg/ml ©jg^tCpSJL/ct: h PTH r P 

(1-34) 100 T-m-fb-rs. 200 n\ (onw^vy T—X^Uv^>^<0 

-fe*M^-V=¥Jab M gGm«^100 Ml ^mXj Img/ml ©gM?S>ei (Sigma 
104 . p--hD7x^;PU>iJ, SICMA ) «:in;l. ?):{;405nm T'©iR3tflr«: 
V-r^nyw-hU-^- (BioRad) T-^I^-rs. 

(3) if»«l»tt©ai^ 

#raSiBJi&<*ROS 17/2. 8-5aiJia (Sato, K. el al.,Acta Endocrinology 
116.113-120,1987)«:ffiTff9wi:*5r'^S. f^Ct)**, ROS17/2. 8-5 
4mM©t KOu;P^V>T-lfPjffltL. PTH/PTH r P l^-try^J?-*: 
^»-rS. lmM<D'ryyf^.»Wl-;<5^;l'^-9->^> (I BMX, SIGMA) 

lillhMftlafl^iPTHrP (1-34) i:«g^U «^m«:i:PTHrP 
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il-3 4) om^mi:^:r!.izmmt^, PTHrPO$i|»{Cj:y, yyhitm 

aifflflSflcRos 1 7/2. 8-5mmi>^m^t?>cAMP(Dm^m^-t^ztiz 

(4) PTHrP ilJiPTHrP Sl4*:i:®tBSf^ffi{Ifclt 6igfii&WJ»«f 
*^IBT'tt. PTHrP fcJtPTHrP ta«^fc©ffiSM(Ifc(:^6j8jg^?:. m^^Ji 

BiACORE twfiiti6mm-y^X=E>pim^yv— (yrJi^^i/T^Uyi-J-'^^ 

izj:omm'mmit^titz) iz^^jmrn^in. mtmm^».. m^m&^mim 

^-r«wfc***prtlT-*6*»\ *f|^T-ti. ^©-fiWi:L-C, BIACORE tUfltH 
BIACORE <?>||*^ig{i, 3feiKfc:/UXA. x-f x^:^ iJ^-iiT^' ^7 Pgit8S*^f>^ 

-) f::S^UTv^6)Sa5®Sg^'fb{w4Sc^LT^i6i-S, BIACORE itzio^m^ 

BIACORE T'liC©Sg^b^:*l!|->l/:^;^ (SPR signal) i:Dftf, OA mo^t^ 
lOOORU (resonance units ) i:UTV>S. lOOORU (i^iigi lnmi^©^^-tr 
±tC|5 1 ng ©^egAij^^ U/c«^(Dgg<bS-e*> »; , ^aM-C*4x« 50RU 

(50pg) mmomit^-t^^ta-i-^z t t^v^^. 

^^^tltit/^i-Mt. BIACORE (C#JSUTl^S n >t'a-^-AJ-lr 

±{^}s^aj^tis (saaa ^i. (1995) ns^g^. 13. p563-569. ) 

(Karlsson, R. et ah, (1991) J. Immunol. Methods 145,p229-240.). 

> * 
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±iBBIACORE CioT^H^CDfiiPTHrP mi¥(0i7>( ^ :^A7 ^-^i-. 

t^jit>t,mm^m (kd) , mmm&^m. (Kdiss) t^j^tfi^^^m^m (k 

ass) * SS^-t S C i: *»'-C' # S . 

5*:fg^©»iPTHrP mM^Wi (KDfit) Ai/Jx^iMaT'^SSt'ttJfp^ 

JJtT-e* S C i: AJ^f * L < , 1. 86X 10" VtT'* S - *U U L < . 
3.58X10"'" JetT®t>©*%t»j8F*Ui\ 

KDffiliMS8ti^JK^»[ (Kdiss) tSXXfm-^j&m^^ (Kass)©2o 
©/^^pt-^-A^tjSl^^tlS (KD = Kdiss/Kass ) . L/cA^oT. K 
diss©«*S/jN$<, Kass ©fit*^':*:ttt*i<iKD|t*»>$ < fctigBf,*^ 

Rfl^WJCJi. *§^BJojn: PTHrP tji<*:©Ji^. Kdiss ©(it *M. 22x10"' 
[l/Sec]JJtTT'*tl{fJ:v\ «^^U<li, Kdiss CDfit*i 1.22x lO'^JilTT** U, 
J:Uif*t<li3.16xiO"'J!JlTT'*»J. gfe«^* L < Ii2.32x 10"** [1/Sec3tt 

Kass ©ffltte.SSXlo" [1/M.Sec] J5t±T'*n«<t v\ i?*L<Ji 
Kass (Dffifi 6. 55X10' J';t±T'*)U, iU^?*U< 140.883 X 10* iiX±-C 
St»^*L<{i 1.03X10' Cl/M.Sec] JJt±T*$>S. 
^hiZ^ Kdiss 22X10"' Cl/Sec]JetTT'* U . Kass ©fit 

***6.55X10* [1/M.Sec] J5^±Otjt PTHrP 0t<*:t.»* Lv\ 

^f>t^SflcWC(i. :^mm(0^mr? mmt, KDMi^KD^Ki 1.02x10'' 
'~1.86X10"''[M] (OmmX'$>0. 1.02X10""'~1.86X10~'[M] (Dt,(Di)^»t 
b<. l-34xi0"'°~3.58xl0"'°[M]©t,O*UU»^^U<. 2.25xl0"'°~ 
3.58X10"' °[M] <Ot(Oi)mttS^tL\.\ 

ttz. KdissffiJi7.38xi0"*'-1.22xl0"'Cl/Sec]©|gfflT-*U, 7.38X10 
"'*~1.22Xl0~^[l/Sec]©t.©**'»*L/<, 1.66x lO""-! 16X 10"'*[l/Sec]© 
t(Oi>^^ U »S L < . 1. 66X 10"''~2.32x lQ~*l\/Secl<Dt,(Oi>mt»^ Lv\ 

•tUTKass ffitt, 6.55xl0*-l.24xl0'[l/llSec] (Dl5B8T'*y, 6.55X 
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10'~1.24X10^[l/M.Sec] (Dt<Di^»tL<. 7.23X lo'~1.03x 10* 
[1/M.Sec] <Dt(Oi)^JiOtS-^L<. 0.883 xlo'~1.03xiO*[l/M.Sec] <0t<0 

li BIACORE fj: ^O^ffi^^ J: U #5 C *»'T' t S 

BIACORE ^m^^xn^Zti)^»tL\i\ 

6. MPTHrP JJl«:XJillhSl^bm(*:'&*ia^4i-i:LT^t»EIIM^!^&tfjl5* 
PTHrP{::Jt-r6^fl:Xttt hfe^btaf*:©J&««i*«:«ISi-StCli. PTHrP 

z/ i m^r s c i: {c j: u ^ of^m^m^mm-r 6 c i: ajt- t 

^>6v^liPTHrP{c^^-rshhSi<b$4^/c^afrr♦^>6. PTHrPtzife^ 

'fb5n/c#23-57-137-l mm^mUhtli. hM'fb#23-57-137-l Ja«:©fm7? 

jteH^feaESi^^ (RiA) . mm^^smzm (eia, aisA) . $>^\.Htm%mf^m 

(Immunofluorescence Analysis) ^©3l#©^fe5@E^fi*I^©{C i JlJj^ftfC 
PTHrP im^ti>Zt SrSigT'tS. 
511;^ >«/:^ 1^ A Jfll!^ «: M-r S li, PTHrP M^i" S 110^1013 ^&S«t6*5 
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^mm(o PTHrP iznr^ini^^Litki vm<mi^^m^^6^t Lx^tjmmm. 
T-ts. mxit, m^pim^. impi^^. gcrmn: 

WaS^SJi, — IsllrotlJca lkg*/cU 0.01mg*»t> lOOOmgiDlgffiT'jl 
litis, S#*;^cU 5~ 10000 mg/body. * L < SO-lOOOmg/body 

©tS:-^^* C i: AST- 1 6 . 

f^:Msy i>A. ^^A^'tJVU-Ts^ x^;W-t 

-lrU>. i/y-ty>, yDt>>i/yD-;K /i<yx^i/>i/U3-;K ^-tu 

(HSA) . y^nih->>k =7^v-7.. EH^inl&iiLTii^^^F 
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mint. mi*im^mm<Dm^i^m^^-rmx$>^, 
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m2 i ji, ^mm(Dmi*^(ommKsffi}m^m^^^s-rmx'$>^. 

02 8 (i. miJJl'-y^AsSLmT^T.izSiPTn r Pta<*?:^-^L/c^<D^a± 

f#%«y 1 ) 

mPTHrP (1-34) ■7'>7.ty^P-:h;Ha«cig|^/N^yi; K-v©f^ 
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thPTHrp (1-34) iznt^^ej i^a-i-ma^msE^^^z/v Y-^ 

#23-57-154 *> J:tf #23-57-137-1 ©f^lStt. feSF$^- i oTfr^^tl/c 
(Sato, K.et al., J. Bone Miner. Res. 8, 849-860, 1993). 
^^^mtbXi^m-t^tztbiZ. PTHrP (1-3 4) (Peninsula g{) t 
^ir U 7-^57 W^i?T'*S-9-^ Pi/oyi; ^ K (Dojinn) 

Xm^btz. "^^--^a^nzfijytl^^btzPTHrF (1-34) «:jg*rL. ^ 
>^^^mmtLX2fig/m\ t^ji^^otzmnbfzW:. yu^yhTZy:iAy 
h (Difco)i: 1 : IT-tg^L. J:T;i.$;3>fti!{^, 16 E©<tttt BALB/C T -^T. 

®#sp&Tx<iKjKrt{ci!j^«,/cu 100 figi: umMutz. wms^mt. y 

I^ISlPTHrP (1-3 4) feM^U B^mi^^m^L/z, ifii*im<D±^0 
tz'7^X<0JSmiZ^ =^ir UT— :5rW^^«:M^LTv^i&v>PTH r P (1-3 
4) 50/tg'fe«i|^5&«U/c. 

-^mmm psxesAgsu. i ^ . soxt^v j^^uyyv zi-jv 4000 iiMy'^^nmiz 

m±m^mmitR l A^SCTPTH r PS^ta<*:©W«l«:filSlLii|?-rSCi:JC 
J:»;fTo/c. Mf4^i:©ie^tl©S<)t>tiy^:;^*»P,/W:/"U K-v?:01RL, 15% 
FCS'S:^t»RPMI-1640 O P I -supplement (Sigma) 

»U ISI?^f5^JrT/W:/'; K-Vf^^—fk^rllillL/c. PTHrP (1-3 
4) i:©ie^tg03^^,^^'D->#23-57-154 J: 0# 23-57- 137-1 
«cfc\ /W:ry H-'7i7P->#23-57-137-l It. mouse-mouse hybridoma 
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#23-57-137-1 nLx. xmumm^^x^xmmmmm mmm':><im 

mi TBI #3^) tr. :sp^8^8^ 1 5Btl. PERM BP-5631 i: UTy^T/^X 

flc® V^^^: □ - HI" -5 D N AWi' D-^>:5^ 

bhPTHrP (1-34) tl^f-rS v">;^^>'^D-:^-;^Mf*:#23-57-137- 
(1) mRNAfOiiSS 

K-V #23-57-137-1 3&*C>©mRNA«: Quick Prep mRNA 
Purification Kit(Phannacia Biotech tt) ^ffll^TiigiL/c, 
#23-57-137-1 CDttlJ||&«:}ftiH/N*»;;7 7--p^±tC.ixqES/'^-f'XL, ^ y 
©ffi:)5-('!S&i.\ =f(dT)-t;l/D-7;7«/^y;^^A(01igo(dT)-Cellulose Spun 
Column) (3TmRNA«:««L, Jti:Jry-;W23tiafe*JwJ5:o/c. mRNAajg 
y 7 7 l/fc. 

(2) V-^XH^V^i*?: □ - K-r Sjfife^® c D N A©f^Sfc J: 
(i) #23-57-137-1 fii<*^H^V<S^ c DN AiDi7 D-->^ 

H hPTH r P{C^t-rS'7»>7.ty^'D-:^;l.fitf|c®H0V«««:3-K-r5 
DNA(Di'D-->^{i. 5- -RACE ^ (Frohman, M. A. et al., Proc. Natl. 
Acad. Sci. USA, 85, 8998-9002. 1988; Belyavsky. A.et al.. Nucleic Acids 
Res. 17. 2919-2932. 1989) (Cj:UfT^;^c. 5' -RACE 5' -Ampl i FINDER 

RACE kit(CLONETECHtt) ^f^tt=¥y h^#(Di{l:e-{Z L/c^J-pTfro/c. 

SL/fcmRNA|52/ig4:i?Si:UrMHC2y^-fT--10pniole «:iP^, ^ 
6N NaOH T'RNA$:llD*4M» (65t:. 30 5)-®) x^y-;Ptt»C 
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J:U cDNA^r^agU/c. T4 RNAU;^*— tfT-STTT-e^P^, ^iST- 16 
S^S-fSCtiwiU. -^^Sb/dcDNAOS' jfcJSCAmpli FINDER Anchor (ffi 

T-i: LT Anchor :/'7'rv- (g23^J#^2) fcJiO'MHC-G 1 y^-CT- 
(iB^JS^ 3 ) (S.T.Jones, et al. .Biotechnology, 9, 88, 1991) t'&m L/c. 
PCRmmit. ^©50m 1 f {' lOmM Tris-HCl(pH8.3), SOniM KCl. 0.25iiiM 

dNTPsCdATP. dGTP. dCTP, dTTP). 1.5 nM MgCl^, 2.5 >y h (D TaKaRa Taq 
(^Sit) . lOpmoie © Anchor y 7 -YT—, MtftCMHC-G 1 y^^T— & 

tfAmpli FINDER Anchor feMML/c c DNA©SJtvM^*&l (i 1 'Sr^W-TS. 

w<D?t?B[{C50/tt KOfiEtfttriSU/c. PC R{i Thermal Cycler Model 

480J (Perk in Elmer) 94t;tZT 45^fa. 60t:CT 45|j>M. 72TCCT2 

M0aig-9--r ^>»Pr- 30 ©ff o/c. 

(ii) #23-57-137-1 ta^4^ L^V^i^© c DN A©i^ P-^>y 

DNAO^n-^>^Ji, 5* -RACE m (Frohman. M. A. et al., Proc. Natl. 
Acad. Sci. USA 85, 8998-9002, 1988 ; Belyavsky.A. et al.. Nucleic Acids 
Res. 17. 2919-2932. 1989)C J: U o/c. 5' -RACE j*{;(i5 ' -Ampl i Finder 
RACE Kit(Clonetech)«:ffiV\ mmmHom^lZ^-zttz. cDNA^^jr^ffi 
-r*:/'7-f v-li. oligo-dTy^-f ^-^rflii^^b. mflB© J: o {::i3SiU/cmR 

3Oj^mSiZi^^ZtiZXOcDNA^0mn^^'l7'^/z, 6N NaOHT-RNA 
^riOTfc^i-ft? (65X:. ZOj^m) U^c^. ^ ->'Pit^{wi U c DNA$:]KSl/ 
tz. ^^L/ccDNA©5' 3|cjg{C|irEAmpli FINDER Anchor $:T4RNAU 
t*T- STTCT' 6 mm. MWl-C 16 mmRSt^^it?> ZtlZ^i) Jiife L/C. 

T >> ;^ L « A «^S««©fiU#iB3?iJ*» f>PCR:/7^v-MLC (gS3«J#^ 

4) 'fclftthU 394 DNA/RNA ^/>-fe-9--f •tf-(ABI tt) ^^l.^T^J^L/c. PC 
Rj^iKli. -e© 100 (I 1 ifC 10 mM Tris-HCl (pH8. 3) . SOmM KCl. 0.25mM 
dNTPs (dATP, dCTTP. dCTP, dTTP) , 1.5Mm MgCl^ , 2.5 rL-.y h© 
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AmpliTaq (PERKIN EUER) , SOpmole CD Anchor y 7 < t— (iB3?II#^2) . 
MtrtlMLC *Jj:tfAinpli FINDER Anchor «:igi|gL/c c DNA 

®SJt?M^^l /X 1 ^r^^TS. 50m 1 ©|[2:?6$:±MU/c. PGR 

(i Thermal Cycler Model 480J (Perkin Elmer) $:IBv\ 94'C(IT45#K, 

(3) PCR^J«!Bj©^KfcJ:trgf>t'fk 

B!jS©J:9JlUTPCR^{Cj:Ulii§L/cDNA»f>t4 3%Nu Sieve GTG T 
;^'D-7. (FMC Bio. Products)'&Mv^/c7**D-xy;i/m^^§c|IUwJ:»;4J'(iL/c. 
H«[VM«i:LT*9 550bp L^V^l^i: LTi^ 550bp :g©DN A»f>t«:^ 
#-r67;<fO-7.)^-$:W«l»J. GENECLEAN II Kit(BI0101)«:^v\ ^-y 

lltJ^l ^ D N ASf it $: i^S U >c« U D N A x ^ y -JVX'tkm ^ -ittzm. 
lOmM Tris-HCl (pH7.4) , 1 mM EDTA mWL20fi 1 izmmLfz. mhtlfzDNA 
JS« 1 A 1 iiMmBMXm a I (New England Biolabs)HJ: U 37TCT' 1 mf&m 

im^^ * 7 X y -JVRXr^ D D MA y -^Pa^ll i: »; D N A 

CqLT. 5' -*«g{rEcoRI.^ISiB^J«:;firU 3' -*JSJCXm a I gS| 

E^J «: W T 6 V> X H ® V ® « 1 3 - H -t 6 D N A fc J: tf L IS V «: n - K -r 
SDNA'feli/c. 

±iB®J:9{lL-C||SL/cV>XHISV^^$rZ]-K1-6DNAtJJ:t;Lmv 
^^^m-K-rSDNA^r^t'EcoRI-Xmal DNAm)it. EcoRI Xt^XmalT* 

Hver.2 (^SJg) aS#©«l;Er^r^Jfv^ 16TCT- 1 I^P^Si&?-tf»ieLfc. 

100 /£ 1 cinA. z(Dmmi)i^±v 15 j^m. 42tc{itim. ?f>c 

^K±-C14Ma»aL/c. i)CV^T'300 n 1©S0C^^ (Molecular Cloning: A 
Labgoratory Manual, Sambrook,et al.. Cold Spring Harbor Laboratory Press, 
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1989)«:iO^T37rCT30^K-r>=¥^'^-hL/cm. 100 itx g/m 1 XttSO 
/i g/m 1 ©7>b'S/U 0. lmM(DIPTG. ZO^t g/m 1 ©X- g a 1 5:^0 
LB$35^%^;^c{i2xYT«3^1gtfl (Molecular Cloning: A Labgoratory 
Manual, Sambrook,et al.. Cold Spring Harbor Laboratory Press, I989)±{I 

SLBlS%S/c{i2 XYTJS%2m 1 V 3TClZX-m^mL. 

77.^ KttaiMPI-lOOZ (i77/-K«» XfiQIAprep Spin Plasmid Kit(QIAGEN) 

(4) "7'>;^fiif*:V®^«:=i— K-tSDNA©l^SiB3aj^^ 

i5ia:^7X5 Kt^I©cDNAIJ-K®^(D^fiManJ?:. 
'f ^;k^/-r:^'X>iy>i^^ry h(Dye Terminator Cycle Sequencing kit(Perkin- 
Elmer)) :&«v\ DN Ai/-i7x>if- 373A (ABI ft Perkin-Elmer) iZ^m 
^L/c. ffi?!J?*^ffi:/^-1'v-i:U-CM13 Primer M4 (^Mii) (iB?!I#-^ 
5) XtfM13 Primer RV i^mm) (Be^J#^6) ^:^«,\ M;^|Sj©^«iS^J 

fig^-r 5 C i: {I J: U B23^J j*^ L /c. 

ZobXmhtltz/^-iZfV K-T #23-57-137-1 V«>XH0V« 
*^?:3-K-r5DNA«:^3^-t6y7 7>^ K*rMBClH04 , L||V01t^:3-K 
■rSDNA^r^Wrsyv;^? K%MBC1L24 iliJ^^feUfc. ^ K MBC1H04 

*JJ:tfMBClL24 C^^tlSV^ 7. #23-57-137-1 m^^OHmv^^fc ir/L^ 

^:*>\ IITiBy^;^^ KMBC1H04 *J J:rf MBC1L24 ^m-f^i^mmit. 
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Escherichia coli JM109 (MBC1H04 ) *» J: 0^ Escherichia coli JM109 

(MBC1L24 ) tbx. :Lm^mm^i^x^xmmmmm (^«i«io<«Tp$ 

ire IS 3^) (I. ¥^8^8^ 1 5 Biz. Escherichia coli JM109 
(MBClH04)^COV^-C{iFERM BP-5628. Escherichia coli JMI09 (MBC1L24)(I-:>V^ 
TfiFERM BP-5627 t l^X^^^T. ^^*5^wSo-#alK$it^nT^^S. 

(5) NPTH r P{;^t■r*v•>7.^>'^rp-:^;^S^^4:#23-57-137-l CDCD 

(CDR) (cj: u^^tiTi^s. yu-Au-^(D7^jmwimit. immx 

(Kabat.E.A.et al.. TSequence of Proteins of Immunological InterestJ 
US Dept. Health and Human Services. 1983) . 

(o-Rsmn.i^(D7^ymmmi Kabat htz^ow^sc-^titzmf^or^jmrnmo 

59~61 C^U, H«V««a>CDR 1 -SOT^ yKge^llt-^t^Ttt^^tl-ftt 
IB^J*^ 62-64 bjt. 



CDR 1 



CDR2 



CDR3 



57 

65 



31-35 

23-34 



50-66 
50-60 



99-107 
93-105 



(1) 7m<<cHa(D«si 

(») H«V««©«|| 
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tz, m:&y7'rv-MBc 1 - s 1 (gB^j#^7) iivm^<ov-^-m^\(o 

5' -fflO?::!- K-r SDNAtc/wyjiSr^XLE.oKozak □ >-b >-9-7.ie?lJ 
(Kozak. M. et al., J.Mol.Biol., 196, 947-950, 1987) Hind III 
OSI^SIB5ll^:Wt6J:^tw|gt^L;^c. B?r:&^7-r v-MBC 1 - a (iB^J#^ 

CRti. TaKaRa Ex Taq (^Sag) 50m 1 ©KJSM^^StC^^DNA 

i:LT0.07Aig©y7;^5 KHBC1H04 , :^7-r V-i: MBCl-a cttfMBCl- 
Sl n-ftlSOpmole . 2. 5U© TaKaRa Ex Taq . 0.25inM ©d NT P^t^^# 

X'mnmmmtmmiy'z sou. i ®«i£?a^±^l. 94*c{::t i ^m. ssrtiT i 

72TClCT2^KI©iait1f>f^yj.X-30lHlffo/c:. P C Rj* {I J: Uli*§U>5: 
DNAWf>7«:3%Nu Sieve GTG7**D— ;^ (FMC Bio. Products) feffiVN/c7** 

437bp &<0DNAm)ii:'^mt^r:fjtl-7.)^^^m*J. GENECLEAN II 

Kit(Bioioi)^:fflv\ =¥-7 ^^#©^!!.:^^c^j^^,^DNA»f)t?:ffis^L7^c. mikbtz 

DNA?:Xi$ry-;l/itfa-ciHllRL/ca, lOmM Tris-HCI (pH7.4) , ImMEDTA 

mmzati 1 «r»aiL/c. ^htitzDNAmmi n \ iiummmhasBau Hind m 

□7j%>»l'A-C^&ai y ->>Ptfc^tc J: U D N A @iRL/c. 

± E CD J: 9 L T US U T 7. H m V D - H -r S D N A «: ^ H i nd 
III-BamHI DNA«f)V«: Hind HI fc<tt/BainHI T-jg-fkl-^Ci^tliUpSt/c 

puci9 ^^it-iZ'*)-zf^U'-z^>ifLfz, z(0':f9:^^)i(Digmmm^mu-r 

Sfcit)y7-rv— M13 Primer M4 iSXtfUlZ Primer RV ^ry^-f V — i: LT, 

9-^i?;Wi/-i7x>S^>^4.y h(Perkin-Elmer)$:ffll\ D 
NASz-^'xy-t^— 373A (Perkin-Elmer) t:: J: UiSSIB^J«r^^U/c. iEUli^ 

«sie?«j«:*-rs/wyy k-v #23-57-137-1 (c**i-6T'>7.Hmvisi* 
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«:zr-K-t6DNA«:#=&U 5* -Mfc Hind III ^fSffia^JXtf Kozak IB3?iJ. 
3' -ffi!l«wBajnHIg|SIB3?iJ$:J^o:/7 7.5 K'feMBClH/pUCig t-^^btz, 
(ii) cDNA^i^Zf(0^^7.-\:ih^^yHm^i^m-t^tzib(DHmv^i^ 

/c:'e'>;^H^VM^S:3-Ki-5DNA«:PCR^{IJ:U^fil|fL/c. HliVMl^ 
<f 6 /cafXD^jery^-fV-MBClHVSZ (i2^J#-^9) liV^^tDV-^jr- 

Kozak n >-t ^-tfJ^ISjy (Ko2ak.M.el al., J.Mol. Biol.. 196,947-950, 1987)M 

mrHind iii*}j:trEcoRi m^mmm^^thx^ tzisti^L/z. urnvmrn^^ 

«ii-6/cd?)©Kr:Sr:/7-l'V-MBClHVR2 (IB5IJ#^10) ltJm^(03' -m^:j 

K L Apa I J: Smal ^ilfiyiJ^rWr S J: o izm^Lfz. 

PCRttTaKaRa Ex Taq (^ffiiS) 50m 1 OSI&g^jKt'ilMDN 

AtUTO.e Mg©^^;^^ KMBC1H/PUCI9 . :/7'r-7~i:LTMBClHVS2*J 
J:tfMBClHVR2«:-5-tl-?n50pmole . TaKaRa Ex Taq ^ 2.5U. 0.25niM©dNT 

55x:ij^m. 72x:ij^m<oumD--(^ji'Vzomn^tz, pcRmiz^om^L 

/cDNAWfii?: 1 %Sea Kern GTG (FMC Bio.Products) tffiv^/c7 

;<fD-xy^|/«^ScS!iCJ:»J»(SIU/=. 456bp &(ODNAm)^^'^m-t^T:^' 

GENECLEAN II Kit(BI0101)§:«v\ hmi4(0^:^tzm^ 
DNAm)^^mnLfz, m^^tzDNA^JL^iy-jUtm^ittzm. lOmMIns- 
HCl (pH7. 4), 1 nM EDTA mWL 2Qn 1 L/c. 

37r-e 1 I^KMftU/c. -OJgYhig^^?:7xy-;PXtfi70D.i-.;i.AT'tta}L. 
Xi$r y-^pttigjr J: »J DN A$:l5lJDiL/c. ±IBCD <k ^ t-CPiS{L/c:T':7 7LHm 
V^^?:D-H-t5DNA?:^t»EcoRI-SmaI HHAmn^. EcoRI fcit/ 
Smal T«l:1-6;:i:»IJ:UTOl/>^rpUC19 '<^'^-tCl^-y^D-->i^U/c. 
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Z(D-/y7.^ \^<Digmmmim^'t^tzlb. :/7-r v-M13 primer M4 JSttf 
M13 Primer RV 4 ^^-f T — i: UT. ^ JW>-^JLy 

i/y^^y h(Perkin-Eimer)=S:^l\ DN Ai/— ^ xy-^-- 373A(Perkin- 
ElmerXcJ: »J^SiB?y«:ft^L/c. lEL^'^i^WS.n^m^i>J^^ h'-V* 
23-57-137-1 C*3fei-ST'>;^H«V«l«tii-K1-5DNA«:^WL. 5' 
-{MtCEcoRl *JJ:tf Hind III ^il8B3?>J3^tf Kozak iB>?iJ. 3' -(MCApalfc 
<tcrsmal EHIB^U'SrJ^oy^;?.^ Ki: MBClHv/pUC19 t^^Ltz, 

(iii) ^^'7mwnm(om^^{7^--a>m^ 

b hfii<*JHmc«*SCy 1 «:#t.»cDNA{i, J5lT®<J: 9 H L"CiBl!lL//c. f 
4*3*>. HhS-fbPM.lJaf^^H^VMiiSiSi^fl: bJ(ti*:Hg[CM«I gGl©y 
yADNA (N. Takahashi, et al., Cell 29, 671-679 1982) 'fea— K-tSf^ 
iK^i?^-DHFR-AE-RVh-PM-l-f (W092/19759 #M) 2:. h M^b P M IJaft: L 
iiVMJ^®DNA*5J:tffc hJfti^^L^/c^CMJ^oyy ADN A«: rj- K-fSIB 
m'<^'^-RVl-PMla (W092/ 19759 #M) i: «:»AU>5iC H OJfflJI&i U mRN A 
tSiJiU RT-PCR^T'HhS!^bPMlfii<*:HmV^l||*>it;t h0i«:C® 
«Cy 1 «:^t»cDNA'fet5'D-->i9'L, pUC19 ©Hind III i: BajiiHI gpffitc 
•b-:/^D-::i>^L/c. ^aiB^aj'SrSISUT^im. iEUv-fiB^^J^ritoyyX^ Kfe 
pRVh-PMlf- c D N A i: L 

DHFR-AE-RVh-PM-l-f ±<0 S V 4 0 :/D^-:5? -fc D H F R^^=f-t<om{^h 
«Hind IIIIBJffi. feitfEF-l a^Ot-iSr-iifc hil^hPM 1 fit<*:Hj»V 

pRVh-FMlf-c DNA«: BamHI X-mitLtz^. Klenow > hWJffbU. 

*P>CHind XWX-mith. Hind III-BamHI ¥?t>fbl|f>i-?:pg[U/c. C®Hind 
III-BamHI^ptt-fbSr)!*:. ±l2(DHind III SPfefcJ;t;EcoRl §Pfe*5^^L/c 
DHFR-AE-RVh-PMl-f Hind 1 1 1 *J J: tf Smal xmit-t S C i: (I J: U mSi U /cfg 
m'^^iSr-dMISU, khM^bPMltFi«:HliVM«feJ:tffchMft:C«^CY 



48 



FCT/JF97/Q3382 



I'fen-K-l'ScDNA'S: ^ti^M^ RVh-PMl f-cDNAS:^^L/=. 

N A ^A2%^^^^ - RVh-PMlf- c D N A Apal *J J: tl^ BamHI T'M-fk L T^c^, 
H®C^iiS$:^t'DNAif>T-«:@iRL. Apal fejitf BamHI 'QmtthZt\Zi. 
»J ^i;^ L MBClHv/pUC19 tl^A U /c. CI -5 L /c ^ 7 X 5 K «: 

MBClHcDNA /pUC19 i:t&^L/c, ^©^7:^^ K<±v»:;7.^^©HliV««t} 

J: Of Hind III %WSM. 3'-*«g{I BamHI SiSiB3?!l«:J^o. 

^7X5 KMBCIHcDNA/pUC19 EcoRI fcjrtf BamHI T'?gYbU #^ti/c#^ 
7fitf*:©H««:3-K-rSJfiSie?iJ«:#t'DNAI|f>i4, EcoRI JSitTBamHI 
T-fBYk-rSC^tz J: UlligLfc5gm^i7i5?-p CO S 1 f'^AU/c. Z.o\.X% 
?>n/c^r^^ta{4^©f|;K:/^7.5 H?:MBC 1 HcDNA/pCOS 1 t^^X^ 
tz. ^Cfc\ fm^^iJ'-pCOS Ui, HEF-PMh-grl (W092/ 19759 #M) **f>. 
EcoRI *JJ:tfSma[Mfl:tCj:yfi?:«:iSfe^^g!l|5feL. EcoRI -Not I -BamHI Adaptor 

^ K MBClHcDNA/pUC19 'Sr EcoRI fccktf BamHI T'?g^kL. ^f,n/c4^ vm<*:H 
^ge5y^:^iL»DNABff>VS:» EcoRI fcitf BamHI -C?^<t-r-5:: UpgL 

i^ci^my^;^^ HpCHO 1 \zmK[^tz. :Lo{^x%hnfz^^=7mw<ow^-:f 

7 7.^ K«:MBClHcDNA/pCH01 fc^^L/c. ^J' ^-p CH O Ui, 

DHFR-AE-rvH-PMl-f (W092/ 19759 #M) *>f>. EcoRI iS XXJ mi^\' ^ 
M#j§te??:B»J^L. EcoRI-Notl-BamHI Adaptor (^Mia) C J: 

(2) fc>L«^«««©#||| 

(i) ^u-^y^^^^^(o^% 

llhL«^^««t^t»pUC19 ^i?iJr-«:«|fi^-rs/cO{r. Hind III SSfi^^ 
5fepUC19 '<^^-«:fmL/c. pUC19 '<^'^?-2 a g «: 20mM Tris-HCI 
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(pH8.5 ) . lOmMMgClj, IbM DH. 100 mM KCU 8U© Hind III (Sjg . 

lH|lRt/cDNA«:50DiMTris-HCl (pH7.5). lOmMMgCIj. ImMDH, lOOniM 
NaCK O.SmM dNTP, 6 U© Klenow 7 > h (GIBCO BRL)?:^:^^-^ 50^ 1 

|51iRU/c^^^-DNA«:50inM Tris-HCl (pH7.6). lOmM MgCl^ , 1 mM 
ATP. I mMDH. 5%(v/v) tKU x^l/ y^J^'iJ ir-;l/-8000 . 0.5 U<DT4DNA 

y tf (GiBco m)^^m-r^s.mm^m lo^ i ^px- is-cximm^jt^^it. 

^^.M^^ittz. RJi^m-kMSn 1 ^:kmmMm =i>fc*-r>hllBJIia (— 

100 tillZMX. 3K±-C30 4)'ISI»gL/cm. 42r{r-C14J'(S. $ t, 
CJK±T'14Ma»gL>b. SOC««J500 (i I i:M^X, 3TCXimm-(>^ 
:i/<C-S/3>Ufcft^ X-gal t.mGi:^mizm^0tz2xYTm^t^m {50(1 
g/ml T>}dt^V >^^) (Molecular Cloning: A Labgoratory Manual, 
Sambrook.et al., Cold Spring Harbor Laboratory Press, 1989) fc^^, 3 

7 x:x-^mmLxmmMig^iii^^mz, 

MM^iSii^i:. 50/ig/ml T>lf5^y>«:#*i-S2xYT^Jt!l20mlT-3rC 
— ^**L/» if«cB^*»*> Plasmid Mini Kit(QIAGEN) ?:ffiv>T. mH(0^:&iZ 
t^oTy^;^^ KDNAirHSiL^c. MSiU/cy^T.^ K$r Hind III T-mU, 
Hind lU^m^X9z[yX\.^i>Zti:mmLtz:f7X^ K«:pUC19 AHind III t 

(ii) HhL«A»^S«««:D-Ki-5DNA©«l^ 

thta«^L^Amc^^{i. Mcg+ Ke+ Oz" .Meg" Ke 
- Oz- ,Mcg- Ke- Oz+ ,Mcg- Ke+ Oz" O 
^l^^<i:t4ajS©7^V^5?-ry*^P>4XTV^« (P.Dariavach.et al.. 
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Proc.Natl.Acad.Sci.USA,84. 9074-9078, 1987) . #23-57-137-1 '^^T.Lm^ 
mC^MIi:ffll^tt«:WrS t: hfiiflELfiX^C«««: EMB L v^-^^-XT'tt^ 
mLtzl&m. T^'J^-i -fii^M cg+ Ke+ Oz" (accession No. 
X57819) (P. Dar i avach, el al . , Free. Natl . Acad. Sc i . USA, 84. 9074-9078, 1987) 

(o\iv^Whmimm%^\^i&n^^m\^. #23-57-137-1 -^^Tsi^rnxm 

C^i$,t (Onn^itT ^ J WSm-X: 64. 4%. ^SIH^JT- 73. 4%T-*> o /h. 

-eCT\ CtDt hJafliL^A^C^^'S: 3-K-r -SDN A^i^H?:, PCRj£ 
5:^V^TfTo/c, ^:/v-rT-CD^^Ii. 394 DNA/RNA S/^-tlf-r -^-'-CABI tt) 
4ffiVNTffc>^c. HLAMBl iMSm^W) fcitTHLAMBS (ie^J#^ 13) tt-t>7. 
DNAE^J?:*U HLAMB2 (BB5»J#^ 1 2) fcJ:ifHLAMB4 (ie3RI## 1 4) Ji 
T>^-t>7.DNAffi3«J«:*U. ^-tif^n^y^-T ■^-©PS^gtZ 20 23bpO 

^gP:/7-rv-HLAMBS (iB^J#^15) . HLAMBR (IB^JS^ 16) HLAMBl. 
HLAMB4 i:^-4i^tV*H|g«cE3^J«:WLT*JU. * HLAMBS <i EcoRI . Hind III. 
Blnl SaiEjy^:, HLAMBRttEcoRI Si8lBiW*^^*^^n^^T•V>S. H-PCR 
T-HLAMB1-HLAMB2 i: HLAMB3-HLAMB4 ©SSS^rff o/c. SiS^. 
^L. MS-PCR-er-feVyU^rffo/c. ^ f>{3^gs:/7'r-7-HLAMBS*>J:tr 
HLAMBR ^riSADL. HHPCRCi y^rSDNA^rJgig^-tt/c. 

PCRJiTaKaRa Ex Taq (^SJg) «:^v\ IS#©«l:36r(ItS^oTfTo/c. H 
— PCRT-li. 5pmole ©HLAMBl *5 J: tf O.Spmole © HLAMB2 i: 5 U © TaKaRa 
Ex Taq (Sffiit) ilir^W-rSlOO Ai 1 ©S^ig^jg[. ^>6l.^Ji O.Spmole © 
HLAMB3*iJ:t55pmole ©HLAMB4 i: 5U©TaKaRa Ex Taq ($rS3i) il^^W 
■rS 100 M 1 ©S{frii^jK«:«V\ 50m 1 (Omm^±.m\^X 94TC{rT 1 ^fS. 
60X:(CTim ll'0\ZX\^m<h^^^ ^ )\,'Xz^mi-:>tz, H-PCRti, 
50i[t 1 50At I ©IJ:?ft>S:±eLT 94TCt3T 1 m'C\Z 

Tl^J-^. 72-C(Z-Cl4J-ffl©fifi-9-'ri7;l.T'3l51fTo/c, ^HPCRtt. 
t^:^SJ:^7-r?-HLAMBSfcit^ HLAMBR «:=g.50pinole TogSliDL. 941C{CT 1 
4)-®. 60*0 (ZT 1 72X:jcT 1 ^IS©aft-9-^ iJ'^UT- 30 Islff o/c. 
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m=.PCRmm(0DNAm)^ir3%i&m^7:fjn-:^YA (NuSleve GTG 
Agarose, FMC) X-M^WWibt:.^. GENECLEANII Kit(BIOlOl) 

f|f>nycDNA»f)i 50ibM Tris-HCl(pH7.5), lOmM MgClj. ImMDTT, 
lOOnMNaCl , SUCDEcoRI ^^^-t^ ZOfi I (ORJl^&^m'PV 

DNA^JL^ y-Jl^trnX-mb/zm. lOmM Tris-HCl(pH7.4). ImMEDTAjg 
y^J^^HpUClS AHind III 0.8^ g EcoRI vmitL. 7xy-;i. 

5 h'pUClQ AHind III 50 mM Tris-HCI (pH9.0), ImM MgClj. JJUijVt^T^ 
•7 7iS?— t*(E.coIi C75. ^Sjg) ?:^^-r5^{Sig^?K50M 1 4i-e3rC. 30 

n.-^;i/A-C-illiai, DNA«:Ji^y->>l.a:ia{w<ky|5IiRL/c«b. lOmM Tris-HCI 
(pH7.4), ImM EDTA mm lOfi 1 {zt§Jj¥L/c. 

±m(DBAP9BMLtz-y'7:^^ KpUCI9 AHind III 1^1 t^cOPCRM^ 
4fi 1 i:?:. DNA Ligation Kit Ver.2 (^Sit) $:ffii>Tj8ijgL. izf^M JUm 
□ hail&«g|E^U/c. f>n/cJ^MIte«M*:«: 50^ g /ml 7>t*S/ 

'J >«:^Wi-S 2 XYT«^2ml X-^^mL. mi^M^lf^h QIAprep Spin 
Plasmid Kit (QIAGEN) 'fefflv^T:/77.$ K=S:»»L//c. 

±ia:^77.5 HUov^T. ^ti--y^-$tifzDNA(Di^mjRm(Omm^n':> 
tz. JeSE^JCDi*^{Z(i373A DNA^z-tJ'X^-b— (ABU±) rf'y^^— 

CKDDNA^r^t^y^:^^ K'feCAA/pUClS ^^^L/c. -f-CT'. -efDgfS^ 

^^r>tzibay:f7-C^-mm (Ig^UM 17) . hclmr (ge3«J#-^ i8) ^mtz 
tw^^U; PCR-C|fSjEUV>DNA©«l||$:ffo/c. 
^-P CRT'^|^DNA«:^t'>^7:^ 5 KCX A/pUC19 ^7 
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-r HLAMBS i: HCLMR . HCLMS i: HLAMB4 T-S^&Srfro/c. PCRMmi'ttl 
^n«fgiU ll-PCRT'7-t>:rO«:fTo;^c. $P><r^SP:/7^'7-HLAMBS 
*Jj:t/HLAMB4 $:^iinU. IIHPCRC J: 9i::5DNA$:Ji|i^-a-/c. 

^-PCR-efi. I^SilLTCAA/pUClS Cl^g. ^^-T HLAMBS 
iCfHCLMR ^SOpmole , ^Sv^fiHCLMS iJ.ttJ'HLAMM ^j- SOpmole . 5U© 
TaKaRa Ex Taq (Sffiji) 'fe^^-TS 100 1 ^DS^S:^g^^8[tffiV^, 50/ti I © 

P C Rjgltel HLAMBS-HCLMR(236bp) . HCLMS-HLAMB4(147bp) fe^n^n3%® 
Bfe^7:**0-;^y;i/T-«^8clftL/c^. GENECLEANII Kit(BIOlOl) ^m^^XY 
JUi>^h^l^. llz:PCRt:-li||SDNAWf)t#40ng, 1 U© TaKaRa 

Ex Taq i^mm «:^%-rs 20(1 1 ©sfs:^g^^g^^:ffil^. 25/^ 1 (Dmmt±m 

LX WCtZX 1 60r(Z-C 1 72TCtCT 1 5 0 

m=PCR-Cli. ®i:PCRSi&ja2At 1, ^ajyT-fT-HLAMBS. HLAMB4 
«-50pmole , 5 U© TaKaRa Ex Taq (^ffijg) tr^WTS 100 ^ 1 ©SCg 
^?S$:«V\ 50a 1 ©a£?ft$:±^U7^:, PCRJi. 94°C{rT 1 5J-F^. 60"C{IT 1 

72X:iZXlM(OWimD-^i7JUX20^^^/c, HHPCRiSi^-eifeS 
357bp ©DNAWf)^ «: 3 %{Sikj^7:i!fD-;;^y^i,T'mm»S&Lfc^, 
GENECLEANII Kit(BIOlOl) ^m^^XYAii^hmiSL. HSL/c. 

^t>nj^cDNA»f>^r0.1/x g^rEcoRI T-?g^bU/cm. B APiagL/cy^X 
^ K pUCl9AHind Ilur-^-y^ D-:^>i^L;^. :*:M»JMl 0 9 3>t:'x> 
h«BJia(3fl^S^£«6U 50Atg/ml T>lfiyy >5:^:&-r5 2xYTJg%2iiil T- 
— M{^m^i)^hQlAprep Spin Plasmid Kit(QIAGEN)*fliV>Ty77. 

HSL/cy^X^ H{lov>-Ci&Sffi5>J^M13 y^fv- M4 , M13 y^-fT 
- RV i^mm.) 373A DNAi/-i^x>-9— (ABI*t) t;-Cft^L;^:. 
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pUC19 tbfz. 

(iii) hL|g/clS^^^^«:3-K-rSDNA0[);^ic 

y 7 7. 5 K HEF-PMlk-gk (W092/ 19759) *^ f> L |g « ^ C fl^ 3 - K "T -5 D 

NAm)ii. PCRm^:m^^X^U-->yLti. 394 DNA/RNA i/^-^iV-Cf 

-(ABItt) «:ffiV>T^^U/c|?r:€r:/7-f T-HKAPS (Sl!l##19) (iEcoRI . 

Hind III, ilnlUmmn^. ^:S-y7-r-7-HKAPA (IBJIJ#^20) <iEcoRI 

mmt^Ji^ir^T.^ KHEF-PMlk-gk 0,1 fig, y^-f T-lffiAPS , HKAPA ^ 
SOpmole . 5 U© TaRaRa Ex Tag (^Mig) 100 n 1 ©SJSS^^K 

l4Ma©Sf&«: 30-»^-f ^^^P-ffo/c. 360bp © P C RMtl$: 3 %<Silt;*iT;^; P- 
;<>y;i/T-f|^*aiU>cS^. GENECLEANII Kit(BIOlOl) ^m^'^'CYJl^it^hmi^. 

PUC19 AHind UUZ^r3-->'^{ytc, :*:flim J M 1 0 9 d >Vfir> hlffllfefC 
J^Hte^L. SOAg/ml T>e->';>«:^#-rS2XYreift2inl -C-:K^i| 
ffiMi^**^? QlAprep Spin Plasmid Kit(QlAGEN)§:fflV^Ty77.^ 

H©ia3liB^JfeM13 -^^^-7- M4 . M13 y^-f^- RV 
(SiBiS) 373A DNA^/-^^x>-t^— (ABItt) IITi3t^U;t. iELv>ife 

(3) ^ji7mi!i^Lmmm^^^'-(omm 

+ ^7 #23-57-137-1 fit(#:L«f6iS/>;^j7i>-$:«|||U/c:. :/7 7.5KCX/ 
PUC19 . C/C/PUC19 ©thfiif*:^^««(DfiB!r{r^5Hind HI. Blnl gp&tc. 
#23-57-137-1 L®V«^$:D-K-r6DNA$:3ii^-r5Ci:{Cj;oT. -en 

^ti=^p< 7 #23-57-137-1 mi^hmvmi^ii^tfLmxmtziiLmicmz'^ 

®««:ii-KT«DNAS:^3L'pUC19 ^^^-«:f^fiU;^c:. EcoRl rg-fhdio 
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■r^C^D*,. y^7.5 KMBC1L24 #23-57-137-1 tit#Lli V^i^ ^ H 

394 DNA/RNA «:«V^TfTo/c. W^ZT^-i^- 

MBCCHLl (iB^J#^2 1) fiHind 1 1 1 Silffi^J i: Kozak E?"] (Ko2ak,M.et 

al.,J.Mol.Biol. 196, 947-950. 1987) Ifr^S-y^-f-T-MBCCHLS (E^J#^2 

2) (iBglll , EcoRI Smie^J=fcW-r5J:9{r|8ffU/c. 

PCRIi. lOmM Tris-HCl(pH8.3). SOmM KCl. 1.5iiiM MgCl^ . 0.2inM dNT 

P. 0.1 Mg®MBClL24 . r^-rv-iiLT MBCCHLl *J J: MBCCHL3 

SOpmole . \ fi\0 AinpliTaq(PERKIN ELMER) ^r^WTS 100 1 ©SJt^ig^ 

S0ti\(O$m^±M\yXUX:{ZXASm^. 60lC{IT45«>p^, 72*C 
JIT 2 j^f^(D^^-( ^)V'Q 30 IsIfTo/c, 

444bp ©PC Rig«a% 3 %<£ill;^7^P-;^y;l/-ef|^ScSft L/cS^. 

GENECLEAN II kit(BI0101)'feffiV^Ty;^*»t>@JR. lOmN Tris-HCl 

(pH7.4) . ImM EDTA ^jftZO/f 1 iZ^mLf^, PCRjgi^l ^ 1 ^^n€tl 

lOmM Tris-HCI (pH7.5). lOmMMgClz. ImMDH, 50mM NaCl , SUtDHind 

III (^®jg) *JJ:tf8U©EcoRl (^Sit) Sr^^-tSSiCSg^jK 20/i 1 ifi 

fiJU DNA«:Jii5?y~;l'it«T'lH|JRL. lOmM Tris-HCl (pH7. 4), ImMEffTA 

y7;^^KpUC19 1 M g?:l^«lCHind III iJjiyfEcoRl T*rgfbU. 7xy 
--'Wis XXIi7UU .ix>l/AT'ttaj U, :i:jS? y i U IhJJR T^'P* U t^T. 
7 7 3r-if(E.coli €75 . $gjg) T'BAP«iaL/c, S{&}ft«r 7 
J:tf^5'DD.+v>>I.Ar-afiJ. DNA%x^y-;l.2t^T-lHlJRLm lOmM Tris- 
HCl (pH7.4) , ImM EDTA jgfft 10a 1 tIj§«?L/c. 

BAPiliaLfcy^;^^ KpUC19 1 n 1 i:%<OPCRm^4n 1 DNA 
Ligation Kit Ver.2 (leSig) ^rffiV^TillSL, :*:JB® JM 1 0 Qny\£^i/ 
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tltzMMU^^^. 50(1 g/m 1 Ty\ii/V >^^*1--5 2 x YT^flfe2ml T' 
37lCT'-^ig||U/c. QIAprep Spin Plasmid Kil(QIAGEN) 

K«:CHL/pUC19 Lfc. 

KC A/pUC19 . C/c/pUC19 ^ 1 /x g ^: -^tl-f 20mM Tris- 
HCl(pH8.5). lOmMMgClzv ImMDTT, lOOmM KCl. 8U© Hind III (^Mai) 
feiO^ 2U©BlnI (^Mig) Sr^^-rSSliStg^JftaOAi 1 tfCSTlCH-Cll^ 

>'-^l'tdaT'0lRUfc«^. 37t:T-30^raBAP^!l31«:ffo/c. SfS/^«:7xy 
-)ViiJ:XfC^auMAVmtiib. D N A^JL^ y -JUimx^miGLL. lOmM 
Tris-HCi(pH7.4), IjbH EDTA mm 10 fi 1 

#23-57-137-1 L»V®««:D-K-rSDNA«:^0:/7X5 H CHL/pUCI9 
^^^Sitg'fel^^CHind III *JJ:tfBlnI T'?B^kL/c. f#t>n/c 409bp ODN 
AWf)t «: 3 %i5lttj^7^D-7.y>>WT-m^^S!l U>bm. GENECLEANI I 
Kit(BIOlOl) ^m^^X^'JVi)^hiai\SL^ mnL. lOmM Tris-HCl (pH7.4), 1 nM 

EDTA mm 10 fi I izmmoyt, 

C:©L«V^*^DNA 4a1«:» B AP«l31L//c:/7:^ § KC A/pUC19 t 
/cttC/c/pUC19 #1 1 tz-9-y^rp_->^l^^ :*:1S®JM1 0 9ii>t*x 
Vhail!&{::?g®|£JIL/7^:. SO^g/ml 7>f Vt^^-T-S 2 x YTlgftlS 
mlT— ^Ig^L. iiM^i-A*f> QIAprep Spin Plasmid Kit (QIAGEN) fefflV^T 

K«:jB«U;^:. C:tlf>«:^nf^tiy7 7.^ KMBClL(A.)/pUC19 , 
MBClL(<c)/pUC19 tLtz, 

KMBClL(A)/pUC19 *J<J:t5MBClL(A:)/pUC19 $:^n-rtlEcoRI T- 

GENECLEANII Kit(BIOlOl) «:«V^Ty;l/*»t>|5IlR. ifilSfU. lOmM Tris- 
HCl(pH7.4). 1 DM EDTA 10|t 1 izmmbtc, 
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flJS^^iJy-tUTy^T.^ KHEF-PMIk-gk 2.7 g EcoRI T-fg-ffcU 7 

JRUyi:DNAI|riV$:BAP*!iaL/c^. 1 %i&M&.'^7 :fja-7.YJl^X'm^^mL. 
656ibp(DDNA^;^$: GEHECLEANII Kit(BIOlOl) irffil^T-irOUA^^lHllR, i^Si 
lOmM Tris-HCl(pH7.4). ImM EDTA i^miOfi 1 
BAP«iaL/cHEF'<i7iJr-2Ai 1 i:±m^'77,^ KMBCIL(A) S/ctt 
MBClL(ic) EcoRI m)^^3 p. 1 ^^L. :*:I^SrJMl 0 9 3 > fx > h 
izmnm^Lfz, 50/z g/ml T>k*->y 2 X YTlS%2ml T-l|[# 

Mi^^H^J-^^f) QIAprep Spin Plasmid Kit (QIAGEN) ^M^^X^^T.^ K$r 

ISSiL/cyvT.^ K'fe, 2O111M Tris-HCI (pH8.5) , lOmMMgClg. 1 mM DH, 
lOOmMKCl . 8U©Hind III (^Mit) *> J:t>*2 U© Pvul (^Mit) ?:^*-r 

nTV^tl«5104/2195bp , i3»^r|n]{Z|fA$n-Cl^n<f 4378/2926bp (JDfg-fkWfjt 
MBClL(A)/neo . MBClL(/c)/neo i: L/c. 

(4) C0S-7ailS©h7>7.7x^>>3> 

K «: c o s - 7 mmx'-^mzmm^'^fz. 

■rj£c*)t,4r^7lS#©-jittfemidU ^77.^ KMBC 1 HcDNA/pCO 
S 1 iiMBC 1 L (X) /n e o. ^ycliMBC 1 HcDNA/pCOS 1 tM 
BC 1 L (ic) /n e o i: ©iS-^^^^-a-C Gene Pulser (Bio Rad ) iffi 

v^-cxutjr h D7i>>-$/3 >tc J: »; CO s -7mmzmmmfs.m\vtz, pes 

(-) xio'«ffll&/ml©ailBSJST'!g«SnTv^SCOS-7ail!& 
0.8ml {C, :S-:/^7.5 KDNAIO^ g5:iin^. 1,500 V, 2S(iF(DWM^tlZ 

«ia$tl/clfflj|&«:2%©mtra Low IgG ^->S^'Mltm (GlBC0)?:^Wr<6DM 
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EM^% (GIBCO)(CSI«U, 10cin««m*fflV^TCO2 ^ >#3./<-^r-{3 

ELISA (OUW'^Ltz, 
i/c. COS- 7|ffl||S(D^#±JfA»f,©=|P^7gt{*:or>jK|SJ(i^ AffiGel 
Protein A MAPSimry h (BioRad) %fflV^T4'y h^#(Dia^r»w$^-:)Tf5o/c. 

(5) ELISA 

tjiWm&m^(Otzlb(DEUSA -/U-h^M^oiZLXmt&i^tz. ELISA m 
96:?t:/l/-b (Maxisorp, NUNC) Sffl'fb^'^ y 7 7 - (O.IMNaHCO 

3 . 0.02% NaNs ) -e 1 Mg/ml ©ifigtcPSJ t/cl'^mt h I g Gta^*: 

(TAGO) 100 Ail T'Hffiibt. 200 /il (Dl^^A^yyj- (SOmM Tris-HCl . 

ImMMgClj. O.lMNaCl . 0.05% Tween20, 0.02% NaNj , 1% ^^jfilffT 
/UZf^y (BSA) . pH7.2)-C^D.y#i/i/®^. ^^^tKi^^mm^ittzCO 

^iaJl-C-r>=¥i'^-hL, PBS-Tween20 T-i^jf^, 7 JUtl V y 7.y 7 ^- 
•t'fe^-V^r'JJxk: h I gGJjii*: (TAGO) 100 fil «:ip^/c. m^^^ajCT^ > 
PBS-Tween20 X-mW^D^. Img/ml CDSRi§?K (Sigiiial04. p 
--hD7x^;l/U>i!, SIGMA ) 'Srinx., ?>J{w405nin X(Omt&^^-(^U 
yi/-h»J-3r-{Bio Rad) -Cffl^Lfc. fiSiffl^©;^^ K UT. Hu 
IgGlA Purified (The Binding Sile)'feffil^/c. 
(ii) taMM^tlOiil^ 

$l^fe^ai^©;t«)©E 1 ISAyu-hT'li. rK<Oiio\ZLXWm\^fz. E 
LI SAffi96;?\:>ri/-h©#^4:, @ffl'fb>'^*y 77-T- 1 a* g/m I OSgtc 
SllgL/ckhPTHrP (1-34) (^^^^ K^f^fllf) 100 /i 1 T'Sffi-fbU/c. 
200 Ai l<7)?&f?y^>y7 7-T'yP'y^r>i/©m. 7{ai*:5:^3S$-li-/cC O 

T-r h PBS-Tweeii20 Xm^^. 7)\^-h Vyyt^yj^ — feflg^ 
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■I'+'tatih I gGM<4t (TAGO) 100 fi 1 ^rio^/c. ^iafZT-O^^^'^c- h 
PBS-Tween20 T'«sJ^©ft. Img/ml ©SSJgjK (Sigmal04. p--hD7x:^ 
SIGMA ) §:inx., 2):tC405nm T-Oia^tefi&T-r ^ □T'U— h U — tST 
- (Bio Rad)T'ii^L;t, 
^©fe*. ^^7fii«iti, bhPTHrP (1-34) (cM1-«^#ie%WLT 

*oTtJa^(DPTHrP (1-34) ^r^^i-5ijg^tg{i^ftL;5:v^c i:*^f>. k: 

(6) CH0$^^j(ii6«c©«ii 
(DXB 1 1) izmXlytz, 

BClHcDNA/pCHOlfcMBClL (A) /n e o. *ybliMBClH 
cDNA/pCH0 1i:MBClL («) /n e o i:©ija<^^;b-a-T% Gene 
Pulser mm. (Bio Rad ) «:ffll^TxUi7 h n.ix*U-S/3 >{r J: «J CHO*ffllS{3 
ll^J^M^AL}^. -en-fti©fTga/^i?^-$:$iI|Jg^^p V u I T-«»f L-CM 
DNAtCL. 7xy->>|/feJ:tf^DD4-WWA}|liajm. Xi$ry-;|.itjaT'DNA«r 
0iRLTxl/^hO.i?U-^/3>{ZffivVc. PBS (-) xio'Uflia/m 
l®lfilll&»gT'»ffl$nTV^SCHOjiejia0.8nil {I. ^r:/7 7.5 KDNAlOfi 

g«:in^. 1.500 V. 25MF©M§*»r-c/^;u^t#>i/c. ^st^iTio^ra 

(GIBCO ) «:SIJiqL;^cMEM-a««l (6IBC0 ) (IJBSU, 3tt©967tyi/- 
h (Falcon) ^m\>^XCO^ V+^'^^-^-fwT^IILfc. iS«i§teS0<l. 
i0%'>$/fl&iiajflij|f (GIB(X) ) *JJ:tf500njg/inl©GENETICIN (G418Sulfate . 
GIBCO ) ')^-^^^il^ZyYmx}9i>[^^)7irty^^{yiti/Y^^UEU- 
amUk (GIBCO ) ©ji^^«i«:3Sffi|U. M«:jfife^©^A$tl>hjfflfla«:SlRL 
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Ultra Law IgG •> ->Ji&j^?f ^Jp, U .i<p? ^ l/7j->> K i Of-r;i-4r U ;i<7 ^ 1/ 

±?t«:l5lliXL, 0.2 Mmf07'ryl':$?- (Millipore ) izXOmS^&L}ii:^i:b 
fz. 

7 A (PerSeptive Biosystems ) ifliV^T. ConSep LClOO 
(Millipore ) {'T^f^t©M:S-{rt*o-rm\ ^m^^^cOM^iS ^Zf^^)l^-> 

^Askm^^T^jmrnr-a^m^USkizmi^tz, mhtitzn^^?^ J: 
tfCiMig^rSttli. ±iBEL I SA^tzxm^Ltz, 

(i) fcbM^bH^V^^©«||| 

hM^b# 23-57-1 3 7-1 mi^Hm^. PC R?S<Ci:6 CD R-^/^ 
^T^-f Ufl^SJU/c. M htm S31679{NBRF-PDB.Cuisinier A.M. 

Eur. J. Immunol., 23, 110-118, 1993)fibJ|5® F R$:Wf S t hM'fk# 2 3-57- 

1 S7 ~ limnm (/^-^/*3>" a" ) ©f^S^<7)/ci?)(l6{@(DPCRy7'rT 
-^^mLtz, CDR-:/77x-f i/^y^-f x'-MBC 1 HGP 1 (|g^J#^ 

2 3) &tfMBClHGP3 (ie^J#^2 4) Ji-t >7.DNAi2^J=fe:& U 
TCDRi^77-r-f >^:^7^T-MBC 1HGP2 (ffiJ!I«^2 5) XtTMB 
C1HGP4 (ffi9!l#^2 6) {i7>^-b>XDNAgB^J$:^L. ^^LT^tl^ 

nzfy^-7-<Dmmizi 5**^,2 1 bp©fflM6*jg23«J5:W-rs. ^gjy^i-v- 

MBCIHVSI (iB5>JS^2 7) &t;MBC 1 HVR 1 (aB3^J#^2 8) liC 
DR^^^Tt-f >^y7-rT-MBC 1 HGP IStFMBC lHGP4i:/t.tD 
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CDR-^^77-r-f >^^>^7-r"7-MBC 1 HGP 1, MBC1HGP2, M 
BC 1 HGPSfcitfMBC lHGP4{i^^^tt.^-U7i?.;;i,75 Ky>$:ffi 
V^T^^L (Molecular Cloning: A Laboratory Manual, Sambrook h. Cold 
Spring Harbor Laboratory Press, 1989). <f JVi>^h(Omi!iHt crush aiidsoakm 

(Molecular Cloning: A Laboratory Manual, Sambrook h. Cold Spring 
Harbor Laboratory Press, 1989)(wTfTo;t. 
i"^C^*>. -^-tl-ftll nmo 1 eiDCDR-i/^^-r-i' vyy^-fv — $: 6 % 

*^Vl/^@te±T'^^fi«:MI#L/TfTl\ crush and soak StwTy>*»t>0IR 
U2 0/t 1 OmM Tris-HCl (pH7. 4). 1 mM EDTA}§ 

PCRIi. TaKaRa Ex Taq (^mm) ^m^\ 1 0 0 m I 
g^jK{C±|BO»{ri|gL/cCDR-i/^7x'f vyy^-rv-MBC 1 HGP 
1, MBC1HGP2, MBC 1 HGPafcitfMBCl HGP4$;-5-n-?m 
Ml. 0 . 25 mM© d N T PMtftr 2 . 5 U© TaKaRa Ex Taq %^t*^fl^T% 

mnm9m^^mLr9 4x:izxij^m, ssx^tzxi^m. 72TC(3Ti4hra 

©ia*1^--r ii'^WT-SBffo/c. ;?f>JC50pmo 1 e^^SPT'^'f v-MBC 1 
HVS IXt/MBCl HVR 1 $:ip^. mi^U&V-'i ^ JUi: 3 0®n-:>tz. PC 
RifeCi:'Jli^L/cDNA»f>t«:4%«u Sieve GTGT^IfD-;?. (FMC Bio. 
Products) i:m^^tz7ifu-7.yjvm%^miZ^ U^fiiL/c. 

4 2 1 bp:g©DNAWfJt«r^Wr57:^n->^Jt«:^«[U. GENECLE 
AN I I K i t (B I O 1 0 1) :^.y ^^f^©^a;5•{C^^^,^D N ARffit 

^mni.fz. n^btzDNAiJL^j-jlX'rm^'^tz^. lOmM Tris 
-HCI (pH7. 4), ImM EDT Amf6i2 0 /i UzmmLtz, nhtifz 
PCRSJSg^Ujt. BamH I *JitfH i n d I I I T-rg-ffTS w hlC J: »Jp 

-rS:/77.5H$:hMBCHv/pUCl 9i:^^L^r. 
(ii) t hS^kH||cDNA©/c«)OH®V®i^©«||| 
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/ct:NS^bHigV1S«©DNA?rPCR&{3j:iJi^0L/c, myy^T-MB 
C 1 H V S 2 <iVM^© u -^-mio) 5 ' -miin- h'TSie^Ji:vN-r ^ u 
-rXL. R^Koz&kn>-tyV7.^n (Kozak.M. J.Mol.Biol. 196.947- 
950. 1987), Hindi I iti^tfEcoRimmmm^^t^^oizm^btz. 

ffl!l©iB^J?::i-KLAp ^ I ^J:tF Smsi I mmmm^^ti> J: oiZWOYLtz, 

PCRIiTaKaRa Ex Taq (^ffijg) ^mi\ mmDNAtLXO. 
4^igOhMBCHv/pUCl 9?:fflv\ y^-T v-i: LTMBC 1 H V S 2 
*Jj:CrMBClHVR2«:^tlf^tl50pmo 1 e, 2. 5U©TaKaRa 
Ex Taq, 0. 2 5mM(OdNTPt^tj^^vmnmmmiimmL. 9 

fTo/c. PCR^(Cj:»Jli*SU/c:DNAWfit«:3% Nu Sieve GTG7 
(FMC Bio. Products) ^m\>^tz7:fjD'-7.YAm^^WHZ^ O^Bbtz, 
4 5 6 b P:g©DNA»fJt?:^W-rS7;^;*D-7.>t^:TOU. GENECLE 
AN I I K i t (B I O 1 0 1 ) i:m^\ h^#<7)*a;£r{Iij£c^DN Al|f>^- 
^nm^tz. «SSL/cDNA$:3ii5ry-;|.-ctfcja$i±/c^, 1 OmM Tr i s 
-HCl (pH7. 4), ImM EDTA»jK2 0 /tt L/c. 
PCRSfSg^%«:, Ec oRI*JJ:tfSma I T'^^bl-S d fcT-^SSL/cp U 

23-57-137-1 {C*3l^-rs-7'>:^Hmv^*S$:3- KTSDN 
A^r^WU, 5- -ffi!ltrEcoRIfcJ:tJFHindI I I S^iB^mtTK o z a 
kffi3^J, 3' -«li::Apa IfcitfSmal^aiie^nj^rl^oy^X^ K«:hMB 
ClHv/pUCl StiSr^L/c. 

( 2 ) t h Mfii||:H«©f|3K'< ^ -omm 
hPMIiKf*:Ha cDNA©ffi^J^#f7^7 7.^ KRVh-PMl f-cD 
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NA«:Ap a I fcilTB amH I iZXm<tU HiiC«J^«: 3- Ki-^^Sffii?!! 
$:#fDNA»f>^-«:|51lRU. Ap a I *J itTB a mH I T-M^kl-S C i: C i: 
SU/chMBC IHv/pUC 1 QizmXLfz. bXW^L/z^^ 
hMBClHcDNA/pUCl 9 t^^btz. Z(DZf^ hMitU 2 

3-57-137-1 taf*:a>H|®V^^Xt)fk h H^C^^C y 1 ^ 3- KtS 

{IB amH I UMMmt^-^o ^77.5 KhMBC 1 He DNA/p UC 1 9(1 

^:IB^J#^ 5 8 IZ^t. * ^'i:. /^-^^'a >&(DT^yf iES23?!l feiBJIIS-^ 5 6 (I^ 
t. 

hMBC IHcDNA/pUC 1 9«:Ec oR I *}J:tfB amH I X^MitL. 
mhtlfzUmSimii'^tiDl^ AWr)^^. E c o R I J:t/B amH I xm^tt^ 
Zi:izj:t)mnL/zmm,y7 7.^ HpCOS l(i#AL//b. ZoLxnhtitz\i 

hmitmwommy^T.^ k^iimbc i hcdna/pcos i t^^Ltz. 
s p> c H o mmx'(o^m,izm v ^ s /c y ^ 7. ^ k «r f^gs-r s /c«) h m b c 

IHcDNA/pUCl 9$:Ec o R I *J J:tf B a mH I T-fg-fbU, nhtltzH 
«B2a?»J$:^t*»DNA»f E c o R I *J it/B amH I XMit-T ^ Z t ^ »J 
PSL//cf6^^57>$ KpCHO 1 iZ^Xi^fz. Zobxmhtitz\i hMitmi^ 
(Omm-y^T.^ K^rhMBC 1 H c DNA/pCHO 1 t^^SU/c. 

( 3 ) L«yN^ y U -y K BriS!«^©«l8c 
(i) FRl, 2/FR3, 4 ^ »; K^f^c^f^g 

{BiiR»3gAf 1 1 imm^&,^mm-r^ziiiz^':>x, FRiRtfiitiihuw 

KMBC 1 L (A) /n e o&tFhMBC 1 L (A) /n e o#l 0 
Mg«:, 1 OmM Tr i s-HC 1 (pH7. 5) , 1 OmM MgC 1 1 
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mM DTT, 5 OmM NaC 1 . 0. 0 1 % (w/v) BSA. Af 1 I I 

(X) /n e o*^t>6 2 8 2b pWff^ (c 1 tt^) fcctO'l 0 2 2 b p0l|r 
>T- ic2ft^) . y^:^^ KhMBClL (A) /neo*>t>6282bp0 
Wf>i (h 1 fc-rS) teitn 0 2 2bp©BrR (h 2i:fS) GENECL 
EAN II K i t (B I O 1 0 1) ^m^^XYJVi)^hMi^. mm^Lfz. 

iHlIRU/ccl. h 1 Sfit^ 1 M g{::-^''^t:BAP^S$:fTo/c. DNA&7x 
^'-JUii^tf-^najj^jlAX-miUL. J^^y-^V'itjST-lsIJRU/c^, 1 OmM 
Tris-HCl (pH7. 4) . ImM EDT A?$i« 1 0 ni?§g¥Lfc. 

BAPffiaU/cc l&tni IBfitlM 1 %^n^tlh2, c 2m}^4fM 1 {13$ 
i^U (4t:. -m . :*:MHIJM1 0 9zi>fe:x>hiaiJiSJr?g|lte^U/c. 50 
^g/ml T>tr:>">l >'S:^*i-6 2xYTiS«l2in 1 Sf^^Bii'** 
t> QIAprep Spin Plasmid Kit (Q I AGEN) ^ffil^T^^y^^ K'Sr)RI|gU;^c. 

MfiL^y^T.^ K*:. 1 OmM Tris-HCl (pH7. 5), 10m 
MMgClj&trimM DTTMtft^Ap aL I (^jgjg) 2 U. BamHI 
(SjSit) SUXJiHindl I I i^mjt) SV^'^^-t^^f^^m^m2Qfi 
\^V37X^^ immmitLtz. c l-h2***jEt<5li(g$nTV^n{f. Apa 
LIT- 5560/1246/4 98bp, BamHI/Hindl I IT-713 
4/2 6 9bp©?B^blffit*%bSwi:{rJ:«X ^^7.5 K©iii&«:ff'o/c. 

HhFRl. 2/V>;^FR3. 4/W^U y Kfii:#Lm$:D-h-r65^3^^ 
^^-$:h/mMBC 1 L (X) /n e o h L/c, h 1-c 2(Di7P-> 

b n^C*>-p >5:<0T'. p U C '^^^ -±T*ag|^T A» hHKF -iZ^ U 

SDNA«:^t»»yv7.^ HhMBClLaA./pUCl 9. J^tfFR3rt09 1 
(Kab a t©M^CJ:675yK#-^8 7(4) 0!)5^niy>$:^ y D-Ce/XI 




g«U)^:fctsgaYkfiifl^L»V«l^«:3-K-r'5DNA$:^t/:/77.5 KhMBC 
1 L d A/p UC 1 9 UT^t^;^c. 
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^7 7.^ KMBC 1 L (A) /pUC 1 9, hMBC 1 L aA/pUC 1 9X 
tfhMBC 1 L d A/pUC 19©#10/ig^, lOmMTris-HCl 
(pH7. 5) , 1 OmM MgClj, 1 mM DTT. 5 0 mM NaCl, 
0.01% (w/v) BSA, Hindlll 16U, Aflll 4U^^ 
W-rSS{SM^jK3 0 M 1 itiT'3 7 1 lNfP^?g{kU;t. SJ55«S: 2 %m^7 
*'P-;^'5rVUT'S^acaiU, y^;^? KMBC 1 L (X) /pUC 1 9*»f>2 1 
5 b p (c 2') . -^^7.^ KhMBC 1 L a A/pUC 1 9 j3j:trhMBC 1 
L d A/p UC 1 9*^f>^n^n3 218bp (hal', hdl') (5DDNA»f 
>^r«:GENECLEAN I I Kit (B I O 1 0 1 ) tffl^,^Ty;^*if,|a|iR. 

h a 1\ hd rWjt«:-t*i-ftic 2'm)iizmmL. :fcJ^®JMl 0 9n> 
V:*-r> hUBI&dJ^fllSgJjlLfe. 5 0 g/m 1 7>h'^>U V^r^W-r-S 2 x YT 
^«l2m 1 T-lg||U. Sf4^®4)'*^t>Q lAprep Spin Plasmid 
Kit (QIAGEN) ^m\i^XZ^7 7.^\^i:nmLtz. hal\ hdl'Wr^t 

K«:. ^tl^tiy^yT.^ Km/hMBC 1 L a A/pUC 1 9. 
m/hMBC 1 L d A/pUC 1 dtL/z, 

mhtlfz'/'yT.^ Km/hMBC 1 LaA/pUC 1 9. m/hMBC 1 Ld 
A/pUCl 9$:Ec oRIT-r^^bU/c. ^tl^^tl? 4 3 b pODNA»f>t 
2 %i£«.#.7*'P-7.y;W-em^^S& L/c^, GENECLEANII Kit 
(B I O 1 0 1 ) «:«V>Ty^P*^f,lHlJR. aiSU. .1 OmM T r i s -HC 1 
(pH7. 4) . ImM EDTAmm2 0 n UzmmLfz. 
^DKAm)i 4 fi 1 ^m^OBAP^mbfzHEF^^^-l ft 1 izMl^b. 

xmmjM 10 9 3 >t:x> huaij&cj^KitegiL/^:. 5 o g/m 1 T>es/y 

>=£:^W1-5 2xYT«Jft2mlT'^«U Mf*:®^**?, QIAprep Spin 
Plasmid Kil(QIAGEN)*fflV^-cy7:>?.^ l^ini&Lfz. 

lfilS{Ufc«-:/7J^5 H?:, 20mMTris-HCl (pH8. 5). 10 
mM MgClj, ImM DTT, 100 mM KCl. Hindi I I (SS 
M) 8U, Pvul i^mm.) 2U«:^*tSSS£;ii^iR2 0*tltf3T'3 7X:{C 
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T mra?8^bL/c. m)^ii^]EL\.^:^l^lzWX^nx\.^tHi5 1 0 4/2 1 9 5 5 
P. jS»:£r|Sj»l#A^nTV'»ti«4 3 7 8/2 9 2 6 b p<0?g{b9f>i-*^*4b-5 r i: 
J:U. y^;^? K©«lig?:ffo/c. wtit>?:. ^n^Ftlvi^T. F R 1 , 2/Hh 
FR3. 4yN<yU'y Ktaf*^LIi?: 3- K1-5fgm'<^i57-m/ h M B C 1 La 
A/neo. m/hMBC 1 L d A./n e o L/c, 
(i i) F R 1 / F R 2 \^mi^<DWn 
CDRlrtC*SSnaBI TOSPffi^iPM-r 5 C i: C<1: oT. Rfiltc F R 1 

y^;^^ KMBC 1 L (A) /n e oSt/h/mMBC 1 L (A) /n e o© 
#1 O/Ag^: 1 OmM Tris-HCl (pH7. 9). 1 OmM MgCl 
2, ImM DTT, 5 OmM NaCl. 0. 0 1% (w/v) BSA, Sn 

aBi (^S3@) 6u^^m-r^s.ii:^&^m2o (I ifpx\ sTazx immm 

^bL/c, iXiZ2 OmM Tris-HCl (pH8. 5), 1 OmM MgC 1 
2, ImM DTT, 1 0 OmM KC 1 . 0. 0 1% (w/v) BSA. Pv 

lL(A)/neo**f>4955bp {ml)fcj:tr2349bp (m2). y 
77.5 Kh/mMBC IL (A)/neo*='^4955bp (hml) nXXf2 
34 9 bp (hm2) <D^DN AWf>t«:. GENECLEANI I K i t (B 
I 0 1 0 1) «:ffiVNTy;i/*^f)lHlJR, IRISJU lOmM Tris-HCl (p 
H7. 4), ImM EDTAmf6l4 0 fi Hzmmiytz. 

ml, hm liritl M 1 ?:^tl-?nhm2. m 2l5f>^-4 ^ 1 {'MifSL, ;*cllM 
JMl 0 9D>H*x>Miei!&CJgMl£^U/c. 5 Ofig/m 1 7>H*^;/U>«:^ 
^1-6 2xYT««l2mlT*«aL, Sii*:B^*»f> Q I Ap r e p Spin 
Plasmid Kit (QI AGEN) ^m\>^X:fy7.^ K'&SflSL/c. 

I^^Ltz^-:/^^^ K?:, 1 OmM Tris-HCl (pH7. 5). 10 
mMMgCU, ImM DTTXtfAp a I i^Mxt) 8U*/c(iApaLI 
i^mm.) 2U«:^^-t5SiSig^?g[2 Om 1 «T'3 7TCH-C 1 ^K^B-fbL/c. 
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^Wf>t*^'iEL<Mie$*lTt^tl.«, ApaIT'7 3 04bp, ApaLIT-5 
5 6 0/1 2 4 6/4 9 8 b p (ml-hm2). Ap a I T*6 5 3 8/7 6 6 
bp, ApaLIT'3 53 5/2 0 2 5/1 24 6/4 9 8 bp (hml-m 

llhFRl/v<;7.FR2, 3. 4/W ^ y «/ Kin;i*:L«$: Kl-^^^/^ 
4'^ — «:hmmMBC 1 L {A)/neo. T'>:>?.FR 1 /t h FR2/V'>7. 

FR3. K*a«:L««:D-K-r6^]l/^^^-$:mhmMBCl L 

(A) /n e otLfz, 

(4) khM^l:m«^Lli©«isi 

b:hSi{b#2 3-57-l 37-im«:L«'S:. PCR&tl J:6CD R-t?'^ 
y^r^ >^tZj: OifmLtz, M N!a«cH S U 0 3 8 6 8 (GEN-BANK. Deftos M 
^.Scand.J. Immunol. .39,95-103, 1994)i3t£CDFR K FR2fcJ:tfFR3. M 
tftck hfit<*:S2 5 7 5 5 (NBRF-PDB) **©F R 4 ^rWTS b hgJ^k 
#23-57-137-1 m^L$^ (/^-i/*3 >" a" ) (0{^n<DtzibiZ6m<0 

CDR-i/7 7-r-f ^^y^-Yv-MBC 1 LGP 1 (g2^J#^2 9) &t/M 
BC1LGP3 (IB^J##3 0) {i-b>7.DNAffi3?»J«:WL. "tLXCDR^^ 
>i/7'7'j'V-MBCl LGP2 (BB3?'JS^3 1) XtrMBClLGP4 
(BB^J»^3 2) tt7>^^>7.DNAmm^mL. "tLX^ti^thl/^^^- 

(ommizi 5i/^h2ibp(ommmmm^mth. M:/^-f^-MBc i lv 

SI (8g3?>J#^3 3) St/MBCl LVR 1 (ffi3^J#^ 3 4 ) (iC D R^^ 7x 
-Oi/y^-r^-MBC 1 LGP l&tfMBC 1 LGP4i:4-.^D:iy*-$:Wr6. 

CDR-^^^x-f >^^:/'7-fT-MBCl LGP 1, MBC1LGP2, M 
B C 1 LG P 3 J: tFMBCl LG P 4 trnM^^jT^VT^ V /U7 ^ l^YJV^M 
''^T4)'|||L(MoIecular Cloning:A Laboratory Manual, Samb rook h. Cold 
Spring Harbor Laboratory Press. 1989). y>'WA*f>OttiiJ{i crush and soakj£ 
(Molecular Cloning: A Laboratory Manual, Sambrook h. Cold Spring Harbor 
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Laboratory Press, l989)»i:TfTo/c. 
i"?c*3*>. ^-ti-ftll nmo 1 e©CDR — ^7 7x-f V — 5: 6% 

:tjy^mmWi±X'§S^^U^miLXn^\ crush and soakm^ZXYm^hm^ 
2 0m 1©1 OmM Tr i s-HC 1 (pH7. 4) . 1 mM EDTA 

PCRtt, TaKaRa Ex Taq {^mM) im^\ 1 0 0 ^ 1 

u^miz±B(DmzmmL/zCDR-^^y7-'i yyzry^^-uBc i lgp 

K MBC1LGP2, MBC 1 LGP3 fcitJFMBC 1 LGP4§:-en-rni 
/fl. 0. 2 5mM©dNTPMtr{C2. 5U©TaKaRa Ex T a q $: 

^tf*#T% mftmmf&iiisim ut 9 4 tc^ct 1 ^m. 5 5 rizx 1 -^m. 7 

2TC(ZT l^)•ra©mS-9■^t5^>'^T'5[HJ^^V^, CtDS:jJ;M^?8[tC5 0pmo 1 e(D 
^gpy^^V-MBC 1 LVS l&CfMBC 1 LVR 1 iijjaX. ^ hizmi^MS. 

Sieve GTG7;<fP-;^ (PMC B i o . P r o d u c t s ) fefflt^fe 

4 2 1b pS®DNAIff>i5:^W-r^7;^*D-7.;t=&^D^»J. GENECLE 

AN 1 1 Kit iBioio 1) i:m^\ ^yhmi4(oisk:^izm^DNAm)i 

«:lil!JU>h. #^n/cPCRSiSg^^'fe. B amH I *5J:tfH i n d I I 1 1 

Ufc. -•5UT»f>*l/cy7;^5 K*:hMBCL/pUC 1 9 i:^=feL/c. UA* 
L/^*if>CDR40 1 0 4jft (Kab atM^(Cj;$7^ySiS-t9 6ffi) O 
7 ^ y K*57;mr- > ^ T V>/c/c«). Ztl^^Ui/l/ (c^iE-T 6 >i«)<D*| iE 
y^-rv-MBClLGPlOR (i2?«S^3 5) «:UtfU ^^Lfc. PGR 
ttTaKaRa T a q (^jBjg) iffivv 1 0 0 ^ 1 OSJiSig^?8[(C|^^DN 
Ai:LTO. 6/x g©^7 7.^ KhMBCL/pUCl 9. Zf=7^^-tLXU 
BClLVSlXt/MBClLGP10R$:^n-rn50pmo 1 e. 2. 5U 
OTaKaRa Ex Taq (Sflfit) 0. 2 SmMOdNTP&^t/^frT- 
eS 
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ISL/cDNA»f>Sr?: 3%Nu Sieve GTG7;<7D-;^ (FMC Bio. 

Products) ^m^^fzT iju-7.yj\^m^^mizx 0 ^mbtz^ 

4 2 1 bpg©DNA»fJt ?:^W-rST;^*P-7.>t«:«ai»;. GENECLE 
AN I I K i t (B I O 1 0 1 ) ^m\>\ h^#(Dia:6-mjtl^DNAWf)t 
«:3fili5IU/c. '©P>nfcPCRSJSS^!a?:B amH I SSjrr^H i n d I I I trrg 

M13 Primer M4 y^-T V-^tfM 1 3 Primer RV^^ 

^©^7 7.5 KS:H i n d I I I tJiO^B 1 n I XMitL. 4 1 6 hptomfi'k 
iXTiSo-T.YA^gfS.^mzXO^MLfz. GENECLE AN I I Kit 
(B I 01 0 1) tm^\ h^f^J•©^:&{r^^c^DNA8ff>^-^:i^glL/c, 
tltzPCRS.I^m^^^. H i n d I I I *JitPB 1 n lVm<tti>ZtlZ^i) 
mt&b/cZf^T.^ KG A/pUC 1 StzmXV. KhMBC 1 L aA/ 

pUCl 9 i:#:SL/c. c:®^^;^^ K«:Ec oR IfgfkU. t: hHYkL^^fe n 
-KI-SDNA^ry^;;?.^ KpCOS 1 (C#AU. EF 1 a^u^h--^ -(D^^ 

K«:hMBCl LaA/pCOS 1 t^^Lti, k: hML^/W^/'a >" a"(J!) 

a ©7 5 y HfiB^J «:E^J»^ 47 C^-t. 

/W^; 3 >" b " P C Rj£ (C J: 5 A ffi ^T{t|g L /c. 1/' a >" b " 
-e(i4 3fir (Kab a t©M^lcJ:§7^ ^^#^4 3fi:) O^^D S/VS: U 
4 9fi[ (Kab atom^CJ:«7^>'ll»^4 9fi) ©»;':^>«:77./^ 
^=^>KtcXH-r6i:9CaifLfc. |g^^::/7'l'-7-MBC 1 LGP5R (13 
^J»^3 6) iry^-Y^-MBCl LVS 1 CiU. 7^7 7.^ KhMBC 1 L a 
X/pUC 1 Q^mmt\^XFCR^n^\ »t>tl/cDNAi|f>t'S:BamH I*J 
J:tfH i nd I I IT'^'TbL. pUC 1 9 0BamH I . H i n d I I l^mz 
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^^ou-=--y^\^t:., wmmYi i n d 1 1 1 n^tf^i i 

I I T-r^YbU. H i n d I I I iJitfAf 1 I IT-rifkU/chMBC 1 L a^/ 
pUCl 9i:jlMU/c. 
Z.^\yX%hnt^^=y7.% K«:hMBC 1 Lb A/pUC 1 9 i: ^.0^^=, 

K'SrE c o R I "e^g^bU. t hM^bLffi'feD- K-T-SDN A$:^t^Wr>t«r:/ 
7:^5 Kp COS 1 {r#AL, EF l a:^Dt-^-©T«SE»it: hS^fbL^^gg 

K>*5fia-r6J:9CU/c. C^LT»t>n7^cyv7.5 K^rhMBCl Lb 
A/pCOS 1 i:^:feU/c. 

■e{i84ffi (Kab a t(DiS^(Zj:S7^ yK»^8 Ofi[) ©-t'jy&ynU^ 
tC^M-rS i^tCifttf-Ufc. i^M^y^-TT-MBC 1 LGP 6 S (gB3?!I#^3 
7) ty^'Tx'-Ml 3 Primer RV{:: J; U ^vT.^ KhMBC 1 L a 
A/pUC 1 9«:»Sli:L-CPCR«:ffV\ »ibtl/cDNA«f;V% B amH I *J 
J:tFH i nd I I I T-Jg-fbL. BamH Ifcit/H i nd I I I T-yg-fbi-SC 

i U His L ;t P U C 1 9 tc-b- D -ri > L fc. «ISiB5«J^^m. Wm 
^Bs t P I *J<ttfAo r 5 1 H IT-yg-fbU. B s t P I fc^itfAo r 5 IH I 
T'mYbL;^chMBC 1 LaA/pUC 1 9 tMi^U/c. Z.o\^X%hi(\.t^-f77. 
^ K^rhMBCl LcA/pUCl 9i:L. ZCr>Zf=7 7s^ K ?: ^KS^III E c o R 
IIB^bL. b hM{bL«[«:3-KT«IB^J'fe^t>»ffi^J«:y7X^ KpCOS 1® 

Ec oR I8PffitI«AL. EFl a-^u^^-^-^corm'Mvmthmo^^n 

K>A**fiMi-5J:^CU/ci. ^9 LT^tjti/cy^^^ H$:hMBC 1 L c A./ 
pCOSli:^^L/c. 

tz, *A-5;3>i:t.lBC''a'' . -b" , "c" A-i;3>09m (Kab a 
t©«^lij:67^>'il#^8 7&) <o^ni/>^^ya^i/yiz$^^t?>^o 
f^l8tfU;^c. ^MJgy^-f T-MBC 1 LGP 1 1 R (iB3nj#^3 8) h^^-r 
v-M-S 1 (K^J»^4 4) (CJ:»;^n-f^*ihMBC 1 L a A/pCOS 1, 
hMBC 1 Lb A/pCOS 1 , hMBC 1 L c A/pCOS 1 'Sr^StLTF 
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CR«:ff<'\ #P>n/cDNAIff)^-'S:BamH I iJitfH i n d I I I -p?S>(bL. 
BamHIfcJ:trHi nd I I IVmitr^ZtlZ^OmmbfzpVCl 9iZ-^ 
■/^n-->^btz, ^SiBm^m. H i n d I I I H^tFB 1 n I trmitb. 
H i n d I I I iJiflfB 1 n I Vm<tt?>Zt^f)mmbtzC X/pVC 1 9 t 

ZoLXmhtitzZf^T.^ K«rJi{whMBC 1 Ld A/pUC 1 9. hMBC 
lLeA/pUC19. hMBC 1 L f A/pUC 1 9a:L/r, Ztlt>®y^z 
^ HSrEc oR lygjbL. t: h^fbLM^r u- H-rSBB^iJ^r^t'Sej^J^ry^T.? 
HpCOS l©Ec oR iSPiiJI^AU. EF 1 a yp^-^-(3!)Tiffi{^ t 

-rtllBChMBC 1 Ld A/pCOS U hMBC 1 L e A/p CO S 1 . hM 
BC 1 L f A./PCOS 1 t^i^Ltz, 

/^-S^ai/fctmii-a" . "d" A-^^*3>©3 6ffi (K a b a t ©iS^JC J: 

^igy^^T-MBC 1 LGP9R (BB^J#-^3 9) iJitTMl 3 Prime 
r RV^Zf^^^-tLXm^i^X. hMBC 1 L a A/pUC 1 9$:$>Si:L/ 
X-PCR^n^\ nhtiTzPCRm^tUl 3 primer M^ty^-i^ 
-tbXm^^Xs :f77sS. KhMBC 1 La A/pUC 1 %imMtbXth\Z 
PCR«:fTofc. f§f>4x>bDNAt9f>t«:H i nd I I I iO^B 1 n I -C^-fbU 
H i nd I I I*Jj:tfB 1 n I -ejgflsfS:: i:-ePg{U^cy7X5 KCi/pU 
CI 9C-9-y^D-::L>i/L/c. C^y^T.^ K$:^Si:L-C. y^-fT-MB 
CI LGPl 3R (IS?!I#^4 0) i:MBC 1 LVS 1 Sry^-fv-i: LfePC 
R'Srfi^o/c. ^?>n/cPCRBff;^«:Ap a liJitfH i nd I iXimitb. A 
pa liJitfHi nd I I lxm^btzZf'7 7.^ KhMBC 1 LaA/pUCl 
9*Jj:trhMBCl Ld A/pUC 1 9li#AL/c, lfiSe3«i?:^^L/. iEH.^ 
fi^JJ^^t'^^;;^^ K«:lilIhMBC 1 LgA/pUC 1 9*iJ:trhMBC 1 L 

hA/puci9i:L. znh<ozf77.^Y^mmmmEcoRimitb. 
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SI<bLffi«:D-K1-SiB3»J«:^t/IB5»J«::/7 7.5 Kp CO S 1 ©E c o R I SP& 
{r«Ab. EF 1 a-:fa^-'Si-<OTmz\lhmitLm(Dmif^zi K>*^'iaM1-6 
<t^(lL/c. ZoLxmhtltz^yT.^ K^r^tl-fnmUhMBC 1 Lg;i/p 
COSliDj:tfhMBClLhA./pCOSl t^^Ltz. 

Rj^CJ:5^ll#A«:fflVNTf^l8L/c. ^Mlg^T-YT-MBC 1 LG P 1 4 S 

(E^J»^41) f/^^^-W I RV il) (gB^J#^43) iZ^iJ^yX^ 
KhMBC 1 L aA/pUC 1 9 ^mmtLX PC Ri:n^\ mhtlfzDNAm 
yftAp a I fci^B 1 n I T-?g>fbU. Ap a I feit^B 1 n I VMit-t^Zt 
(wJ:»;«giU/c:/7^5 KhMBC 1 L g A/pUC 1 9 {r-9-y^^D-->^<L 

D->$r5i^L/c. 31^ UT^f>n/cy7;^5 K?: hMBC 1 Lx A/pUC 1 
9 (x=i, j, k, 1, m, n, o) tL. Croy^;^^ E c o R I r^-fb 
U fchML«%3-Ki-5ffi3?iJ«:^t»iB?iJ«:y7;^5 KpCOS lOEc o 
Rl^mzmxiy. EF 1 a::^DqB-^-OTdiEfwt hM^bL^oiiJSzi K>**' 

ffig-rS i^llLfc. C-5 LT4§f>tl/c:^7 7.^ K^hMBC 1 Lx A/pCO 
SI (x = i , j , k, 1 , m. n, o) ti^^Lfz. ^^'-iy'a >" j " . "1 

#^67, 68. 69, lOtZ^t. ^tz. CtlP>©#/Ws;3 ^©j^ y^gg^j^:^ 
n-rni23?IJ»^48. 49. 50. 5l(I^-r. 

/^-S^aV-'p'' . "q" , "r" . " s " fcitft" (i, A-i/'a^-i" , 
"j" . "m" . "1" ttzlt^o" OT^y^ae^JOS 7<a©5^D^>>$:>f VD 
-it^y^zmmLtzA-i^s^X'S)*). FR3PHZS>iUmmmAo rS IMI^J 

1" ^tztfo" t':>^j:^i^X^ztizXf)W^btzt(DX'$>^, -tKaty^. fl 
^^T'^;^^ KhMBC 1 Lx A/p COS 1 (x=i, j. m, 1, o) C 
DR3Mtf{wFR3®-8PXtfFR4 4^0Ao r51HII|f)t514bp%MJ 
wCJClim:/^;^^ KhMBC 1 LhA/pCOS 1 tfv CDRSMtfCF 
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R30-S^JSLtfFR4ir^VAo r 5 IH IWf>%-5 1 4 b p <'C: C J: »J 
9 Iffi (Kab a t©S^{Zj:S7^yKS^8 7^) ©^DS/V*^^ V o-f ^> 

>t^j.^j:'?izbrz, ^/^-t^a^"!" , "j - . "m" . 

"1" iJckrfo" (D9 Ifir (Kab a t ©«^(CJ:S7^ ^ Si#^8 7fe) © 
hMBC 1 Lx A/pCOS 1 (x = p, q. s. r. t) t^^Ltz, 

72, 73. mz^.-t. ^/c, c:nt>o*/^-s;3>©7 
^>'iifie?!i?:^n^na2^j#^52. 53. 54. 55\zm-t. 

KhMBC 1 Lq A/pCOS 1 «:H i n d I I I iJit^E c oR I 
■e?g{bU, Hindi I I*5J:trEc o R I -C?^>fbL;^c >^77. ^ KpUC 1 9(1 
-if:/'^D-n>i/U ^7 7.5 KhMBC 1 Lq A/pUC 1 9i:^^L/c. 
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(Kab a t<DS^Cj:-67 5y»S^) 
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*4>. Ytt^D>>X PliyPUX Ktt>;>>*X VJi/^U>, Dli.TT./^'y 

^Cfc\ m^zr^Ts^ KhMBC 1 He DNA/pUC 1 9*5j;t/hMBC 1 L 
q A/p UC 1 9 ^^-r^M^mtt. -en^tlE scherichia col 
i JMl 0 9 (hMBC 1 HcDNA/pUC 1 9) tJj:Of Escheri 
chiacoli JM109(hMBClLqA./'pUCi9) tbX. X 

8^8^15B(C, Escherichia coli JM109(hMBC 
IHcDNA/pUC 1 9) {COV>TliFERM BP-5 6 29, Esche 
richia coli JM 1 0 9 (hMBC 1 L q A/pUC 1 9) Cov^ 

TttFERM BP- 5 6 3 0 tLxzf^^7,h^mzm'D'^mm^it^nx\.^ 
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(5) cos-7mm^0h-7>7.y3i^i/3> 

js^ -/I) .y Kfii<*^*J itf t hmit# 23-57-137-1 *ai*:OMi^ilg^S 

hMBC 1 HcDNA/pCOS 1 i:h/mMBC 1 L (A) /n e o, hMB 
C 1 HcDNA/pCOS 1 fcm/hMBC 1 L a A/n e o, hMBC 1 He 
DNA/p COSlfcm/hMBClLdA/neo. hMBCl He DNA/ 
pCOS 1 iihmmMBC 1 L (A) /n e o, ^/cJihMBC IHcDNA/ 
pCOS 1 i:mhmMBC 1 L ( A.) /n e o Gene P 

u 1 s e r§ia (Bio Ra d) "Sr^V^Txi/^ h O/is'l/— >3 V(I J: U CO 
S-7|fflifetr|RlNfJI^MALy5:. PBS (-) «(C1 x I0'i|ffllja/m 1 ©UBISS 
je-e»S3^tlTl>5COS- 7*11130. SmlH. KDNAl O^g 

^Ma.. 1 , 5 0 0V, 25m F©#m#J|C-C/^>'l/7.«:#A/c:. ^fiHT 1 0 
^J-KOlHl^iara©^. ^l^i' hnjHl^— >3>Ma$tl/cjiBlj&«r2%t3DU 1 t r 
a Low I sG^t/j^miLm (GIBCO) «:^WrSDMEMig««i (G 
IBCO)tC»«L, 1 0 cm^^M^fflv^TCOj -i^^^^-iSi-lzxm 

EL I SAfD|«3^(I«L/c. 
HhSiYk #23-57-137-1 m«:©-ii1^f|3K-C'<i, >^7 7« 5 K hM B 
C IHcDNA/pCOS 1 i:hMBC 1 LxA/pCOS 1 (x = a'>'t) (D 
v^-r^^**<Dffl^^*)■l^■^:Ge n e Pulser^g(Bio Rad)^^v^ 

i/c. c o s - 7 mm<omm±mif^h<o/^^ f o v Ymf-ig.fz.\%\L h wmj^ 

©HSiti. A f f i G e 1 Protein A MAP S I I h (B i o 
Rad) ^:fflv^T, 4y haS#©ftl:6-tCtito-CfTo/c. 
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(6) EL I SA 

(i) mwmmoym^ 

SAffi9 eT^yU-h (Max i s o r p. NUNC) (D^^K^m^it^^y y 7 
-(0. IM NaHCOj . 0. 02% NaN, ) T' 1 m g/m 1 (Dfi 
StwHSL/cir^^iafchl gG!af*: (TAGO) l 0 0 1 T'StB-fbL. 200 
(I {(OltW^yVT- i5 OmM Tris-HCK ImM MgCl^ 
0. IM NaCl. 0. 05% Tween20, 0. 02% NaN, 
1% ^Mm7J\^Zf^> (BSA) . pH7. 2) "CyP y =^>^©^. /^-( Zf 

u y K6i**^*/c(ifc hM^i:fiif*:'fefi3i;§F-a:/cco s -7mm(omm±m$>i>\^ii. 

^iaiCT-r>#i^— btPBS-Twe en 2 OT'jft^^. T^P;^ U 7;l-7.7 
7:J?— Ifilg^-l'^riat: M gOJai*: (TAGO) 1 0 0 /ci 1 feiD^/c, mra^ 
iact'T >:^a.^— hUPBS-Tween20 T-jft}*©^. 1 m g/m 1 ©31 
HiS^R (S i gma 1 0 4, p -^h D7x-;|/y i/K, SIGMA) feiin^, 
^JCH4 0 5 ninT-©ia5l&g«:V-r^'nyu— by— ^r- (Bio R a d) -Cill 
^bfz, m&m^(D 7.^11/ ^-YtLX. Hxi IgGlA Purified 
(The Binding S i t q) ^m^^fc, 

(ii) m^m^nom^ 

I SA«9 6:^yi^— b©^7^5:@taYb/^-y7T-T' 1 (m g/m 1 ©jgSCpig 
L/cfchPTHrP (1-3 4) I 0 0 (i \VW\mitlytz, 2 0 0 fi I (D1^m^< 

«:S:|igl&»?LT#^{Iiinx./c. ^fiJC-C-r>4a.^-hUPBS-Twe e n 2 
0T-i5tj^^. 7;U;<7U77rX77i5?— t*^^t=¥!aHh I gGMft: (TAGO) 
10 0^1 irMXfz, ^laCT-r >#:i'^-hLPBS-Twe e n 2 0T'tt# 
©ft. Img/m 1 (DSS|?S«[ (S i gma 1 0 4, p h pyx-^H) 
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SIGMA) ^M^. ?>J<-4 0 5 nin-e®ia^|t$:"7-r ^pyu— h y— rJ''— 
(Bio Rad) T-«|^U/c. 

(7) n&ttSt^ 

(i) \ihm<tiim(owm 

i:PTHrP^^ie*5|g^X-*o/c (05) . ZCOl^mii. H^V^i^^thM 

(ii) -y Ktai*:©Stt 

(ii-a) FRl, 2/FR3, 4 :^ U -y Kfitfl^ 

L«*ih/mMBClL (A) SttJidfc < ^i?)f>n^d:*^o/c*\ m/ 

hMBC 1 L a A$>Sl^ttm/hMBC 1 L d A©^'&liC^•rtlt»=¥>>t 7 # 2 3 
-5 7- 1 3 7-lMf*:i:l^^©ie^jgtt«:3^L/c (06). cn?,©M«J±, 
FR3. 4li\-hmitm^tiyXmm^J:\.^i)K FRI, 2rttza«ii-'<t75y 

(ii-b) FR l/FR2yW-:/iJ -/ KJjtft: 

Lin*JmhmMBC 1 L (A) ?S1ftti±< i8«)f>n^**o/c*5, hm 

mMBCl L (A) (D^^ti^p^ 7 # 2 3 - 5 7 - 1 3 7 - 1 $t«:i:|l#Oia^ 
(07) . Ztlh(Ol^mt. FRI. 2<D9*>FR Uik hSIfk 

(iii) hga^blii<*©Stt 
«ci:|^^©PTHrPie^ie«:3^L/c (08-11) . 
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(8) cEo^^^m^mm^om^ 
mm (DXB 1 1 ) izmxL/z, 

hMBC 1 HcDNA/p CHO 1 i:hMBC 1 LmA/pCOS 1, tfztth 
MBC IHcDNA/pCHO lilhMBClLqA/pCOSl. ^)5l^^ih 
MBC IHcDNA/pCHO li:hMBClLrA/pCOSl ilOM^^t) 
•^X\ Gene Pulse rflg (Bio Ra d) ^rfflV^TX^:^ hD/i<l/ 

XtJyy-v'l/rtjatrDNA^rlHUIXU, xl/^ hPy-K^-S/a >{I^V^^c. PBS 

(-) fiiixio' mmxTnia:)mmmmx'mm^tix\.^^cHommo. 

8mUC. #^77.^ HDNAl 0/tig«:lttIx.. 1, 5 00V, 2 5AtF®»« 
^miZX/VV7.i:^^tz, ^aClTl 05J-|aO|5lffi»raO^. Jil.^hD.-J<l/- 
->3>«ia$ti/cailS'g:. 1 0%^->m'M^m (G I BCO) «:^lniL>bMEM 
-aigJfe (G I BCO) 9 6n:/U-h (Falcon) ?:ffiV^TC 

(G I BCO) iiJ:tf5 0 Omg/m KDGENETICIN (G418Sul 
fate. GIBCO) mHQ. V jKJJ ^ W';j-> K*J J:tfx;j-# U ^ K 

^^(ouBM-ammmm (gibco) iz^^b. mi^^^^(Dmx^nfzm 
m^mmL/z, ms^mm^m^^. 2mmmmizmm.mrxmm^mmL. mmu 
mmmmii^mibhtitzmiz. ±mijiwm&m^ELi sAizxtrn^^m^miim^ 

tfii¥m^m0iii\>^mmi:mmbfz. 
miLLtzifii*-(o^^m^msm(oi^m^tiiizb. o-^-j^^hMzx 2 %©u 

Itra Low I g G S/Ji&Bi!li?t^lin, U Kfc J:tf-r7}-^r U 

4c''^U4Ha{cm«±m«:0iRL. 0. 2 ^tm07-f ;Wi5r- (M i 1 1 i p p r 
e) H<tU«Blia«^«:Bfe*L/c. CHOail&®«ai±Jgf*^t,®k: hS-fbfit<^® 
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mmit. P0R0SyDx-r>A*7A (Pe r Sep t i V e Biosys 
terns) ^rffll^-C. ConSep LClOO (Mi 1 1 ipore) iZX^ 

MttiJiatttROS 1 7/2. 8-5|fflJia«:«»,^TfTo/c. -t^ar^D*,, R0S17/ 
2. 8-5«J|ja«:, 1 0%4^J|&MJi| (G I BCO) «:^t.»Ham'S F-12 
mm (GIBCO) tptZX. CO2 'r>*:i'^-tJr-T-^#U/c. R0S17 
/2. 8-5|fflJ!ja«:9 6;^y^-h{3 1 0' IfflJUa/- 1 0 0 m 1 /KT'^ii^. 
IS^^ai/. 4mM©k K0 3;l/^y>i: 1 0 %4^Ji&i^jfiim?:^t*'H am' S 
F-12^«l (GIBCO) *C^«|-rS. ^t>tw3^CV>U4Bra^«Lfeft. 2 
6 0^£lOHam'S F- 1 2^«6 (G I BCO) JXTiJfeii^L, lmM(D-fy:/ 
^^Wl-^5^;mr1^>^> (I BMX, S I GMA) jSitf 1 0%©4^Ji&MM 
i: 1 0mM©HEPES=fe^t»»8 0/* 1 ©Ham' s F- 1 2 'feijD;^.. 3 O^r^ 
3 7lCT-'r>:^ii/<-hL/c. 

OlO^g/mK 3. 3/tg/ml, 1. 1 a* g/m 1 J:t/0. 37^g/ 
ml ©if, lO^g/ml, 2Atg/ml, 0. 5 /tt g/m 1 *J itf 0 . 0 1 
g/m\(Om. ttzlt 1 0 fi g /ml ^ 5/cig/ml, 1. 2 5 m g/m 1 . 0. 
6 3Aig/ml*>.fcCrO. 3 lMg/ml©S¥lI|i|Jg*»ilL, 4 n g/m 1 
SU/cPTHrP (1-3 4) t^MM^U #M<*:i:PTHrP (1-3 4) 

i:©ii^jB[8 0M 1 «:#;^tc^iioL/c. ^iticomtd^msnt. ±um^^mm(04 

^(OUZfjiO. PTHrP (1-34) 1 n g /m 1 (C/jrS. 10^ 

mmuizx^mbtz^. mm±mi:mx. PBS{cT30i5fej*L/cL/c^. lo 
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7;^eU-^^i::-r^||Xi$ry-;l.5:||f|$it, cAMP EIA k i t (C 
AYMAN CHEM I CAL' S) #Jil©E I K^v^J- 1 2 0 /cz 1 §:^ip 
l/Tc AMP^rJ^itJ^. cAMP EIA kit (CAYMAN CHEMI 
CAL'S) ^#©i!a^rCtltoTcAMP?ra!)^t/c. ^r^ ^taft^i: 

l.^iflQBl'fc^Lfc (@ 12~14) . 

HrP{IJ*-r54r^7tn:{**JJ:t/L^y^-s;3>'' m" . " r" tJiCf" q" ^ 

S*;US^'>Ajlil5fig^7^^Hft4J|fcLTllhlB?«USPAN-7 ( (M) 
fteW^flFriUlRA) i^«[pi-KV':7 7.«:fflcVc. H hPlii«P AN- 7 ^r^^^ 

^^vfii(<t*jJ:t;t: hM<b0i«iA^. H hl»««P AN- 7 

t: hS?iSt«PAN-7©l»>f^{i. BALB/c-nu/nu^-h'V^T. (0 
*^t-;PXy A-) ?:ffil^T in v i v oT-ff ^/c. ^S&Mt^Ji, 5ii» 
tlttBALB/c-n u/n upi-H-7»>7. (B*^^-;l/X'; y^-) *MAU, 

«PAN-7$:i?|aiU, 3mmftyD'y^lr|fflAK^J^/£li5i%^:V':^7>^Dl80 
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U 1 0 g i/c{i3 0 /t£ g® PTH r Pir^t"r5#^ ^mtt^^/cttL^yW^/'a 

illitl^t^^lsl^^U;^:. ^pt^m^i^feJiO^k: hS^kJa<*:ft#M. IB. 4 0. 7B, 

S38f*^SJ{i, MJBCSS (a mm) fcJitJfJSS (bmm) SrSI^L. 

JiU'^^ h^y 'y h^T-SJML. 6 4 3iiijCa + +/pH7:^^-r-b-'- (CI 
BA-CORN I NG) ^m^^X±ia.^ :^:/itiiA^i/^ ATSiMtXyXm^Ltz. 

*»«:gJc#*>itFJ^iBEft*5gi?)t>n;^c. zcDZiiit^h. *%0J©^p< ^M^^fc^itf 
tz m 15~16) , 

t h®3!&- 51 — ;^^tl^(DiiJ:<;;l'S/ Ajlli^t y^JUm^ ^m^^X. 

y lO^tg i/c{i30Mg©PTHrP {C^t-T^:^^ ^^i^^^/ctt L ^A-^/ g >" q" 

10. 3 0. 7B. iOBBi:iM^iJJVi/'yAm&^^zfi^m^m^ 
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Mf-cmU. 643 aaiCa+VpH7:^7>f-tf- (CIBA-CORNING) Iffii^Trfelfll 

j>>stsL&f^mmt[yX<o^mi^i)^m^ntz mn) , 

IMB&mi] MiJJU-^K? Ajk^^y^ jiWi1iaX'<Dm^UJIk{3) 
hMlS-^ — \^^'>7,if^MJk(OiiSfjJVi/^AiSa.&=^'fJim^ (t blips LC-6 
^*tiiS;<;;VS'«>A«tx;i/) 5:ffiv>T, PTHrP IzM-f^^^vinii^ii^tfl 

k: hftli«LC-6{wJ:oT§l$j8c^Fti5Jli:^;i/->'J/AjfliSt:gJc#i-6::i: 

»1 hflitiS LC-6 ©Jttf^Ji. BALB/c-nu/nu5?-K^'>;^ (S^^^-V-^PXy 
-) ^:fflV^Tinvivo Xn^tz. m^SiWmiUi. 5MmmmMB/c-m/m3i- 
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y 10/£g*;tli30^zg®PTHrP C^^-tS^r^ 7iii«:*>S:liL0yW^;3 >- q- 

10, 3 0, 6 0. 10 0S{CjflittJ;«;>'l^i>">AgS*>J:tr<*:M«:ilI^ 
hlf-CmL, 643 eSJrCa++/pH Ti-^^^- (CIBA-CORNING) ^fliV>T±lfil 

[^«Sfl?y 8 ) BIACORE ^:ffiv^/c PTHrP PTHrP mi*:©ffi5f^ffitC*J l:^^ 

BIACORE %fflVNT, fit®mf*:SJtS©ig«gftflt)j»«f*ffo>h. M/Si:UT 
PTHrP(l-34+Cys) CMi(&mU^miZ-t>V—^y ^±lzm^itU 

ti'i^T-^^T.J^^;^-'^- (j^^j$;K^akass&t;f»«tiS|t^i{Ckdiss) 
iHiiiL/c. jijKg|«)»«r{::BiUT. :fl:jtt TKinetic analysis of monoclonal 
antibody-antigen interactions with a new biosensor based analytical 
systen j (Karlsson.R. et al.,(1991) J. Immunol. Methods 145. p229-240. ) ^ 

(1) -t>-9--f"yy^© PTHrP (1-34+c) ©ajt-fk 
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■t>if— ^•y^' CM5(Pharaacia) ^ PTHrP (1-34+C) tg^-fb-fS. 
7>->^/^y7 7-fcUTHBS(I0iiiM HEPES PH7.4. O.lSMNaCl, 3.4iiiM 
EDTA, 0.005% Surfactant P20) m.mit5 fi\/^tLfz, -tyV—^ 

V y CMS ±<DtfJit^^i/^ ^JU9^7. h 7 y<oi3)V:^;^z/}vm^ m n \ o 

0.05M N-fc Yu^i/ujs^m-^ ^ H(NHS)/0.2M ^Wl N-j:^;1/-N' -(3->*p< 
T^y^nHVl/^^^Uz-HS/V? K(EDC) ©-rVS^'xi^hfcJrrjfioo /zl ®80mM 
iSM l-{2-\d^)V-)Vi;^it) Xi5r>7 5>(PDEA)/0.1M .-^ gfig® pHS.S 
0^>S/'x^h{IJ:»J^tt>fkU/c„ 3lt^t. IQ/il ©5 ^g/ml PTHrP (1-34 
+0/ \fimiS^m.± V U ^I^mmm pH5.0 ^r-f >>>*xt5^ h PTHrP(l-34+C)(D 
C*JS©Cys3SS1#^fl«I{::@S^bU/c. $t>«l, iOO ^\ ©SOmM (D-i/T.W 
>/lM NaCl/0. IM mSii- h U 0 pH4. VS/'x h "T S C i: J: U . 

ii«l©?Sttll$::/D'yi7L/c. IQ/xl <D 0. IM ^ U 

pH2. 5 tick trio Ml ® lOmM ^ii?:-f >s;x^ h-rsciim:*;, |^^#ie^«r 

LTV^S^MS:j^#L//c. C©i:#a>PTHrP(l-34+C)©@^*»i. 226.4 
RU(resonance units) T'*-?;t (Si 9) . 

(2) m-^it PTHrP( 1-34+C) V •> 7.^ PTUrP l^SiJai* t ©ffiSftffi 

/wyy K-vttlia«:Balb/cT«:;;^tzj8[zK<kU, »mb/c|»7K'feyDx-f >A 
* 7 A «: ffl V >TII St U /c. iRfS L /c#23-57-137-l «r MBC. |g$t U 3F5 M 
ft^'SrSFSt^iBL/c. :LtlhO^^\if^^. HBS ^ffl^,^T 1.25. 2.5 . 5 . 10, 20 

HBSt::«»Jfilx., 2 4^fflO»«ffli:L/c:. »fiffli»7^. lO/xl © lOmM 
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(3) m^itvmr?ii-M+c)t\ihmitmmT? mnmi^-toii^Mwm 

cHo mmzm^isit. ^dx-tva ij^A^m^^xmrnLtz. m^L/z^^^ 

hMBCq tmmiytz. znh(Dijii^i:. HBS $:fflt^T 1.25. 2.5 . 5 . 10. ZOfi 

g/mi (ommzmmLtz. 

(4) mKwmcomm^mmm 

fi*S>'^^->©it«f'S:fTofc 020-24) . «:fc\ 02 0~2 4 iCfcH^T. 

0©±:36r*>f>T:i£r{ci^A»oT-?nf^ni.25. 2.5 . s . lo, .20^ 

-r'^7./^7P<-^- kass *i J; t;«?J||igjK^|$ kd i ss) 

9BIACORE W©»#fy7 h»>X7T-*S fBIAevaiuation 2.1 j (Pharmacia) 
«:«t>T. «Sf^ffl®i$ilE|ftWj»«f«:ffo/c (^4-5) . 







MBC 


3F5 


kdiss 


[1/s] 


7.38x10"'' 


1.22x10"* 


kass 


Cl/Ms] 


7.23X10* 


6.55x10* 


KD [M] 




1.02X10"'" 


1.86X10"* 
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^5 ^^^tfii^iSJ:Zf\ihmimi^(D:^^^^^ ^7./^^^-^-- 









chH-chA 


hMBCm 


hMBCq 


kdiss 


[1/s] 


(XIO"*) 


1.66 


3.16 


2.32 


kass 


[1/Ms] 


(XIO*) 


1.24 


0.883 


1.03 


RD [M] 




(XIO"'**) 


1.34 


3.58 


2.25 



(BlAevalualion 2.1 Software Handbook, A1~A5) , 

m 

m^fmm¥^^Mi3JVi/KfAM& (hhm) immm^-t^ mr? *s-eoMH 

^nX'S>0. PTHrP lt-WWLl^iiXXfnSim'SX'<OijJUi/tfAnm^nML. m 
)Vt/^AM&=^'r)V^m^^X. M hMft^ PTHrP taf*:©lFtr*JI:^6 U 

^x>>p»!fei:L-ct hM«5^ Lc-6 ( im mMm^^^m%m^^)mx) ^ 
hii. ia«somiioc#c^iflL4»*;i'S''>Aa«*5j.^i^^ M^*i^^jiafi©<£T 

h Slikfil PTHrP Ja<|:©»ir*5rtS U >WtcMTSi«l^^ U >M¥ (^^) 

hJWiJBift LC-6 fDMf^tdu BALB/c-nu/nu 31- Kt^^T. (B*^^ l^T) ^ffiv> 
T in vivo X^r^tz, m^WmVZtt^ 5 iil&aitt F344/N Jcl-mu ^-H^y h 
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30 BaB?1S^{;tt«W*«*i+4^{r:*:t<;5:o/c (3000nim») ©«:5I^L/c^. 

(1) W^V77>:^^m 

3.— k (/-KUx^i/i/^o.— PE50, B*^^ h>-r-f y^>y» 

3.-:/, PEio, a*'<i^h>x^y^r>y» ^»au '<>yo.-i;3>mm 

(M^: 0.7% 5X -^y-h-A. 0.2X ^> h/^^Hf ;$?-;K 0.9X 

STC-525. -r;!/^) JCTJSJI 2 ml/hr T-f >7a.-$;3 50 ^^O^it 

*)Mmv-y^juir^Av >mmbtzmimzxi!3 0.25ml u^utz. 

(2) mi*^<o^^ 

±Mbtz^V7y>:^mSk0}dV:i-\i-2(omSimmmj^X\ \L hMlbMPTHrP 
Img/ml/kg ^Ml^^^U/c. 

(3) m^^i.xjm^^iT^ V >*> itf y >jas«i^ 

y >mmi:m:^b/z, ttzmmizmhnrzissLm-*)'>-:^Mmmm'b^m 
ifilm•t^>y;^i:bT-r3^y>t^J:^Jfy >SS$:ai^U^c. -f5?y>©jKii7 

>7.n>-mmm (Roe.J.H. J Biol Chem 178, 839-845, 1949) tZXM^b 
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(4) -i ^V>^V7y>7.. U>^U77>7.feJ:tJf!;>j^Jt^(D»ai 
-f 3^ U >^ y 77 (inul in clearance, Cin) , V > ^ V 7 7 1/ ^ 
(phosphate clearance. Cp) fcitl^U >Wm^ (fractional excretion of 
phosphate, FEp) JiJJCTO^^tCj: y l^iiiL/c. 

-i y^VT^yT. (inulin clearance, Cin) ©^{1} 
Cin = Uin V / Pin 

Cin li-f ^Vy^VT^ >7. (ml/kg/min) ^r^-f. Uin im^-f ^ V >mm 
(ng/ml) t^-r, V <i^ffil^KI^yhy©^M (ml/kg/min) ^mt. Pin 
JfilttJ-f 3« y Vfijgf (mg/ml) ^^-r. 

y>^U77>^ (phosphate clearance, Cp) (Off-tH 
Cp = Up V / Pp 

Cp tty>;^U77>X (ml/kg/min) Up liSffUVSJS (mg/ml) 

«:^f. V {t$^^mm^A0(Omm (ml/kg/min) «:^T. Pp {ij&iti U i/g 
& (mg/ml) ^r^-f. 

y (fractional excretion of phosphate, FEp) OWtii 

FEp = Cp / Cin 

FEp y fe^-r. Cin li>r ;>? y > y 7 7 >7. (mi /kg/min) * mt, 

CpltV>^V77>7. (ml/kg/min) 'feftT. HKtt 4 E©a^%ffll>Tff o/c. 

y >S^Tfi**>J: 011114' y 25 fccktra 26 fl^-f. 

0 25 (i^y77>:^©*ey;tK (i»fy;th*fi2o^ig) mt^hov 
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t:$>h. ^Cfc\ llhS^b^iPTHrPfitf*:. Img/kg (i.v.) ttkfU ;j- K-2 

0 26 {ii7U77>7.©^t:*y;j-K (lb*U;i-K(i2 04)'K) i:, jfliSI«*i0y 
>SSi:0|§^«:^1-i^7 7T-«>5. fchSi-fbSt PTHrP tfl^*^. Img/kg (i.v.) 

fiVfU 7^ K-2 (D U;^c. 

^^iKW^iSL^-^%z.hx\ u>fifffi:n:ii (fep>o.2) tij: vims 
jRS«:M-rs?s^tr^tLT'j >n'mL^^n{tv^)v v)>nmm=\-¥¥9> 
0.8X) #jg*T'i5i«$-ft. ^tDig*. jfti«u>ajft*sjE^ft-rsMipj*%$n/c. 

C©J:^{l, PTHrP :<>**^BT-jec:$ U >M:a:ii^i£i; >ifll^;5:i:f0^gj|t|||t L 

PTHrP itm^mmm¥(^^%ij)v-y^AMm<owm^mx'i>i>tz9>. PTHrP i 

'^Ajfll^T'li, Performance status ©Mft. Mm»m. ±^mM.m. PiS®^ 
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t M!*«LC-6©«|f^Ji. BALB/c -n u/n uJi-K^'^^T. (B*^ 
l/T) 'feMv^T in V i v otrfifoyb. m^nmizlt. 5 iH^SItt B A L B / 

mmi^mt. mmo^m (amm) ti^Xfm^ (bmm) iim^b. 
OtH¥5^ a b V 2 Hi U ffi]iei4:« i: UT3icai L tz. 

sbL^ijjw>'yAmmt. f&zx o^-^h^ V V vm-am&.Xy. 643 esjic a 

+ +/pHT:^7'f1f- (C I BA-CORN I NG) %ffll>T±Jfll-f yJ" Wb* 
ASA i: LTffl^ L/c. 

»J 1 0 0a£ g®PTHrPtC?t-tST'>7.^fl:'fe. B«i^lt^. 2 7, 3 0, 3 
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(027(D«*Xtfa28©4idfe) li, ^MSftfe (@27fl):&Xt;f^28(D:&) 

tmmm(ommmiuwthtztmt>h'rmm^ m 27 ©tstf® 28 ©s) 

Ibhtifc (gI27&tF28) . 

e hl!i|i«<!|cLC-6©«|f^tt. BAL B/c - n u/n u 7- K"7'>;^ (0* 
i^UT) «r«V^-C in v i w oX-n^tz, ^3&fFfflli{3|i, 5 ili&tlH4F 3 4 4 
/N J c 1 - r n u>t-K7*y b (B*i'UT) «:«AL. 1 iSraom©^. 

3 m m ft D y ^ (Z^ 

Jlll4i;<^>'k->'> ASIftli. nie J: U V y b WT'»Jfilt. 6 4 3 e»C a 

++/pH7:^^-f1f- (C I BA-CORN I NG) ^m\'^X±]ln.^ 7tyit:f3 

(1) ^mmmmm^m 

^^Mmm(omzitj^mMWiMm^mm7->iy^7. (animex activity 

meter type SE.FARAD Electronics, Sweden) 'fefflVNT, fflf#:«CMJI3WtTV> 
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(2) 

29) . 

(1) ft^Sffi^^ 

(2) m«i©a# 

r P!n«^$: 1 mg/m 1 /k g M»fllRrt«-^ L /c. tfz. ^TRacii. ^31:^^* 
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(1) mtmm^^ 

(g) i:U/c. 
(2) 

HhMYbfitPTHrP^flc^rSmg/O. 5m I /k gM^IRU^ift^Lfc. i/c. 

¥i^-e8. llgT'*»J. lEm^'y KJiTOl 2. 06gT'$>o/c. COJr-^C 

11 NiiYbfitPTH r Pta<#:«:f6#TS i:. MMPT'tt** yS:tafr^-fb*s^v^ 
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«6 Msic&t^-rra 







^^(® 




mmm-kA (g) 

IBS 3 BS 


5BS 








13. 7 

14. 27 

9. 83 

10. 42 


16. 7 
15. 3 
15.5 
15. 04 


18. 63 

19. 55 

20. 72 
20. 28 


18.71 
19.39 
19. 88 
22. 03 


HHM 7y h 






10. 77 
6. 99 


14. 24 
8. 92 


12. 66 
2. 59 


11. 82 
14.8 


HHM K 




titPTHrPtt*(: 
ftPTHrP^i*: 


7.46 
12 
3.35 


17. 65 
12. 38 
16. 65 


22. 52 
20.94 
20. 36 


17.99 
23. 1 
21.89 



ft : ±S^m*«#Stt 0. 5 ml/kg ^^fm^ 
fit*Wft#*tt S Bg/O. 5 ml/kg rn^miSL^ 



(l)jfll?8ipHai^iS 

6 4 3 a»C a++/p H7:^7-r■9'-(CIBA-C0RNING)'feffi^,^TJllljB[p HfcSI^L 
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(2) 

fchMYbmPTHrPfiit#§:5mg/0. 5in 1 /k gSllfM(^3^#t/c(n = 

-e©^^, hO!nLf*:fi:#|?©jflii«pH<i*5 7.49 T-**; 

(iES^y h(DJlll«[pHttpH7.40±0.02) . x>»W±9l^*Mrf^i»ftT>'P^ 

7 BBicjiiES^y ^©mpH{IJg^,^^ii^T•est#LTv>Swi:*s^ls$nfc. 

Stta«IiSI#14iS^;i/S'«:;Ajlil!^ (HHM) {r«{:^SBB*»5K«(D--o{3TOT- 
©«j^K-f;t> (HCO3-) «)»?Slfi§CS^*<f^aftt7>>W*D— 
^tiTir^S. t NM^bmPTH r Pfii<*:©iS#tt:*:^-r>»l.-CjfllJftp H«:iEmfbU 

PTH r P{c?t-rstaf*:. 7ia#:« iO^t hll'fbMi*:*^*! 
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mio^^ : 2 0 

BB5»J©aS : (^«DNA) 
iB^J : 

AAATAGCCCT TGACCAGGCA 20 

mn(OM^ : 3 8 

: 

IBW<0«IS : flilOMK (^^DNA) 
E^J : 

CTGCnCGGC CCACCTCTGA AGGTTCCAGA ATCGATAG 38 

&mm^ : 3 
mmo^^ : 2 8 

IB^Joa^ : M^iE (^^DNA) 

GGATCCCGGG CCAGTGGATA GACA6ATG 28 
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fiiWS^ : 4 
iBWOg^ : 2 9 

ie^jo^ : mm 

jsm<omm : nkomst c^^dna) 

£3^J : 

GGATCCCGGG TCAGRGGAAG GTGGRAACA 

mnm^ : 5 

E^J©:g$ : 1 7 
£^J<DM : mm 

: 

mm: 

GTrrrcccAG tcacgac 

E?U»^ : 6 
mm<OM^ : 1 7 

IB?!I®«S : fl!l©^» (^«DNA) 
CAGGAAACAG CTATGAC 
£3fii#^ : 7 
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29 



17 
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^n<0&^ : 3 1 

GTCTAAGCTT CCACCATGAA ACTTCGGGCT C 
Be3^J«# : 8 

mm<jm^ z o 
mn<om mst 
mom. : 

TCnCGATCC CTGCAGAGAC AGTGACCAGA 

mm^ : 9 

mmo^^ : 3 6 

mnom. : mat 

: 

GTCTGAAnC AAGCnCCAC CATGCGGm GGGCTG 
ie?>J»^ : 1 0 

ffi^yos* : 4 1 
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31 



30 
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mmomm : ^(D^m. (^^dna) 

mCCCGGGC CCnGGTGGA GGCTGAGGAG ACGGTGACCA G 41 

gB^J#^ : 1 1 
mmo^^ : 1 0 9 

m\(om : mm 

GTCTGAAnC AACCTTAGTA CTTGGCCAGC CCAACGCCAA CCCCACCGTC ACCCTGTTCC 60 
CGCCCICCTC TGAGGACCTC CAACCCAACA AGCCCACACT AGTGTGTa 109 

ffi^J#-^ : 1 2 
SB^J©S$ : 1 1 0 

mn(Dm. mm 
mom. : 

miomm : i&(Dmm (^«dna) 

CGTTTGGTGG TCTCCACTCC CGCCTTCACG CGGCTGCCAT CTGCCTTCCA GCCCACTCTC 60 
ACA6CTCCCG GCTAGAACTC ACTGATCACA CACACTAGTG TGCCCTTCn no 

MJi\m^ : 1 3 
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mn(DMfi : 9 8 

^m(omm :{\k(Dmm i^^DNA) 

GGAGTCGAGA CCACCAAACC CTCCAAACAC AGCAACAACA AGTACGCGGC CAGCAGCTAC 60 
CTGAGCCTCA CGCCCCAGCA GTGCAAGTCC CACAGAAG 98 

IB^JS-^ : 1 4 
ffi^J©«$ : 1 0 6 

mom : 
mm: 

TGHGAAnC nACTATCAA CATTCTGTAG GGGCCACTGT mCTCCACG GTGCTCCCTT 60 
CATGC6TGAC aGCCAGCTG TAGCTTCTGT GGGACTTCCA CTGaC 106 

ffi?!l»^ : 1 5 
JRn<DM^ : 4 3 

mm<Dm : ^Wt 

m\(omm :m(omm (^^dna) 
mm: 

GTCTGAAHC AAGCmCTA CnCGCCAGC CCAAGGCCAA CCC 43 
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m^m^ : 1 6 

: 2 0 

Mm(omm i&omwt (^j^dna) 

TGHGAAnC mCTATGAA 
B25II#-^ : 1 7 

rniKorn.^ : 3 9 
mn<om : 
mom : 

mm: 

CAACAAGTAC GCGGCCAGCA GCTACCTGAG CCTGACGCC 

mfm^ : 1 8 

Be?»J©fi$ : 3 9 

mm<Dmm . momm (^^dna) 

GTAGCTGCTG GCCGCGTACT TGncnCCT CTGnTGGA 
IB^J»# : 1 9 
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20 



39 
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mn<o^^ : 4 6 
mm: 

GTCTGAAnC AAGCmCTC CTAGGTCGAA CTGTGGCTGC ACCATC 46 



E^J*^ : 2 0 
E5U©S$ : 3 4 

E^JtOa^ : i&<Ol^m (^^DNA) 

TGTTGAATTC HACTAACAC TCTCCCCTGT TGAA 34 

E^J*-^ : 2 1 
E?lja)S^r : 3 5 

mm(Dm : mm 

Mmomm. : f&oi^ij (^^gDNA) 

E^J: 

GTCTAAGCn CCACCATGGC CTGGACTCCT CTCTT 35 



: 2 2 
E5y©S$ ; 4 8 
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ffi^HJCDSS : f&©^i^ (^^DNA) 
iB^J : 

TGHGAAnC AGATCTAACT AOTACCTAG GACAGTGACC nCGTCCC 48 

E3»J#^ : 2 3 
ae^JfOg^ .12 8 

mmom. mm 

K^J©aS : fBKOiKK (^^DNA) 

GTCTAAGCn CCACCATGGG GTTTGG(JCTG AGaCCGTTT TCCTCGTTCC TCTTnAAGA 60 
GGTGTCCAGT CTCACGTGCA GCTGGTGGAG TCTGGGG6AG GCCTGCTCCA GCCTGGGAGG 120 
TCCCTGAG 

le^JS-t : 2 4 

iRn<om.^ : 1 2 5 
: -*m 

mm: 

ACCATTAGTA GTCCTCGTAG HACACCTAC TATCCA6ACA GTCTGAACGG GCCATTCACC 
ATCTCCAGAG ACAAHCCAA GAACACGCTG TATCTGCAAA TGAACAGCCT GACAGCTGAG 
GACAC 



60 
120 
125 
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mmm^ 2 5 

iE^j©:^^ : 1 3 2 
mmom ■. mm 

mmomm. mcomst (^^dna) 
m^i : 

CTACCACCAC TACTAATGGT TGCCACCCAC TCCAGCCCCT TCCCTGGAGC CTGGCCGACC 60 
CAACACATCC CATAGCTACT GAAGGTGAAT CCAGAGGCTG CACAGGAGAG TCTCAGGGAC 120 
CTCCCAGGCT GG 132 

E^J*^ : 2 6 
E^JtOgS : 1 1 0 

fi^josi : mm 

mnomm f^<omm (^^dna) 

: 

TGnCGATCC CTCACGAGAC GCTGACCAGG GnCCCTGGC CCCAGTAACC AAAGTAACTC 60 
ATAGTACrn CTCTCGCACA GTAATACACA GCCGTGTCCT CAGCTCTCAG 110 

SayiJS^ : 2 7 
: 3 0 

m\(Dmm : fi!i©«K (^«dna) 
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mm: 

GTCTAAGCTT CCACCATGGG GTnGGGCTG 30 
gS^J#^ : 2 8 

mmo^^ : 3 0 

mmom mm 
mom. : 

ie^joas : momm (^^dna) 

mn : 

TGnCGATCC CTGAGGAGAC GGTGACCAGG 30 

mnm^ : 2 9 

mm(D^^ .13 3 

mm<om msL 
mm: 

ACAAAGCTTC CACCATGGCC TGGACTCCTC TCTTCTTCTT CTTTCTTCTT CAnCCTCAG 60 
GTTCmCTC CCACCTTCTG CTGACTCAAT CGCCCTCTCC CTCTGCCTCC CTCGGAGCCT 120 
CGGTCAAGCT CAC 133 

mnm^ : 3 0 
mmo&a : 1 1 8 
mmom, : mm 
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AGCAAGATGG AAGCCACAGC ACAGGTCATG GGATTCCTGA TCGCnCTCA GGCTCCAGCT 60 
aGGGGCTGA GCGCTACCTC ACCATCTCCA GCCTCaGTC TGAGGATGAG GCTGACTA 1 18 

mm^ : 3 1 

m^\(DM^ : 1 2 8 

mmom : 

mmoymm ^to^i^ (^^dn a) 

CTGTCGCTTC CATaTGCTT AAGTTTCATC AAGTACCGAG GGCCCTTCTC TGGCTGCTGC 60 
TGATGCCAH CAATGGTCTA CCTACTCTGC TGACTAaCA AGGTGCAGGT GAGCnCACC 120 
GAGGCTCC 128 



IB^J*^ : 3 2 

mm(o&^ : 1 1 4 

^mcom : mm 
mom. : 

iBmomm a&comm (^^dna) 

iB3FiJ : 

CTTGGATCCG GCaGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CCCTCACAAA 60 
nCTTCCTTA ATTGTATCAC CCACACCACA GTAATACTCA GCCTCATCCT CAGA 114 

m^m^ : 3 3 
ie^J®g$ : 1 7 
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m^Komm : ii^(omm (^^dna) 

ACAAAGCnC CACCATG 17 



-• 3 4 

mnco&t : 1 9 
un : 

CTTGGATCCG GGCTGACCT 



19 



um%^ : 3 5 
iB^jos^ : 7 5 
m^Korn : mm 

w.n(r>mm. •. ^omwt (^«dna) 

CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA 60 

ncnccnA ahgt 75 

iB^J#^ : 3 6 
e^J©:S;J : 4 3 
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IS©» : -*® 

^momm : nkomrn (^^dna) 
mm: 

AAAGGATCCT TAAGATCCAT CAAGTACCGA GGGGGCTTCT CTG 43 

BB5>J#^ : 3 7 
Be^J©S^F : 4 6 

mm<om : 

ffi^J^ttS : ffifDi^K (^^DNA) 

mm: 

ACAAAGCm GCGCTACCTC ACCATCTCCA GCCTCCAGCC TGAGGA 46 

mmm^ : 3 s 
mm(DMi^ : 1 1 1 
SB^jtoM : mm 

E»aS : -f&^D^Klft (^^DNA) 

CnCGATCCG CGCTGACCTA GGACGGTCAG mGGTCCa CCCCCGAACA CGTACACAAA 60 
ncnCOTA AnGTATCAC CCACACCACA GATATAGTCA GCCTCATCCT C 111 

mmm^ : 3 9 
mmom^ : 4 2 
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^nomm -.a^oymm i-^^ZDNA) 

CTTCTCTGGC TGCTGCTGAT ACCAHCAAT GGTGTACGTA CT 42 

E^J»^ : 4 0 
ie^J©:^^ : 2 6 
S^JOii : MiK 
«0» : 

CGAGGGCCCT TCTCTGGCTG CTGCTG 26 

E^J»# : 4 1 
iBa»J©:g? : 3 5 

mm<omm : m(omwi (^«dna) 

GAGAAGGGCC CTARGTACST GATGRAWCTT AAGCA 35 

Mnm^ : 4 2 

iB^J<D:g$ : 3 5 
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mm : 

CACGAAHCA CTATCGAnC TGGAACCnC AGAGG 

BB3Rj»^ : 4 3 
mn(DM^ : 1 8 

mom. : -*« 

micommxmomk (-^^dna) 

GGCTTGGAGC TCCTCAGA 

BB^J#^ : 4 4 
UntO^^ : 2 0 

f&momm mo^m (^«d n a) 
mm: 

GACAGTGGn CAAAGTTrTT 

mmm^ : 4 5 

mno&is : 1 1 8 
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35 



18 
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Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser Phe Ser Leu Gly 

15 10 15 

Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He GIu Trp Tyr Gin Gin Gin Pro Leu Lys Pro Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Asp Arg 

65 70 75 

Tyr Leu Ser lie Ser Asn He Gin Pro Glu Asp Glu Ala Met Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly Gin Pro 
HO 115 



IB^J#^ : 4 6 
iBW®S$ : 1 1 8 

Glu Val Gin Uu Val Glu Ser Gly Gly Asp Leu Val Lys Pro Gly 
15 10 15 

Gly Ser Leu Lys Leu Ser pys Ala Ala Ser Gly Phe Thr Phe Ser 
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20 25 30 

Ser Tyr Gly Met Ser Trp He Arg Gin Thr Pro Asp Lys Arg Leu 

35 40 45 

Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Ser Glu Asp 

80 85 90 

Thr Ala Met Phe Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 
110 115 

mnm^ : 4 ? 

IB^J©«$ : 1 1 6 

mi'. 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp His Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 
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Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
110 115 



ie^J#^ : 4 8 
E^JOS;? : I 1 8 

SKI: 

Gin Uu Val Uu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

is 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
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95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



: 4 9 
: 1 1 8 

jRm : 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 

mmmn s o 
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mn<o&^ : 1 1 8 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Giu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



E?U## : 5 1 

mm(D&^ : 1 I 8 
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Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 

ie^JS^J : 5 2 
£3^J<0&$ : 1 1 8 

mm: 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 
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35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

lie Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



: 5 3 

mnom.-^ : 1 1 s 
^nom : T^ym 

mm: 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 
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Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



mm^ : 5 4 

Mf>\(D^^ : 1 1 8 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
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110 115 

iE^J»# : 5 5 

ge^J©:^^ : 1 1 8 

mi: 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



E3»l»-t : 5 6 
mi(0&-$ : 1 1 8 
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mm : 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly 

1 5 10 15 

Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

35 40 45 

Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 

80 85 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

mmoy^^ : 4 1 1 

EjyoaSrcDNA to mRNA 

mm: 

ATG AAC nC GGG CTC AGC TTG AH HC CTT GCC CTC ATT HA AAA 45 
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Met Asn Phe Gly Leu Ser Leu lie Phe Leu Ala Leu He Leu Lys 

-15 -10 -5 

GGT GTC CAG TGT GAG GTG CAA CTG GTG GAG TCT GGG GGA GAC TTA 90 
Gly Vai Gin Cys Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu 

I 5 10 

GTG AAG CCT GGA GGG TCC CTG AAA CTC TCC TGT GCA GGG TCT GGA 135 
Val Lys Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly 

15 20 25 

nc ACT nc AGT AGC TAT GGC ATG TCT TGG AH CGC CAG ACT CCA 180 
Phe Thr Phe Ser Ser Tyr Gly Met Ser Trp lie Arg Gin Thr Pro 

30 35 40 

GAC AAG AGG CTG GAG TGG CTC GCA ACC ATT ACT AGT GCT GGT AGT 225 
Asp Lys Arg Leu Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser 

45 50 55 

TAC ACC TAC TAT CCA GAC ACT CTG AAG GGG CGA TTC ACC ATC TCC 270 
Tyr Thr Tyr Tyr Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser 

60 65 70 

AGA GAC AAT GCC AAG AAC ACC CTA TAC CTG CAA ATG AGC AGT CTG 315 
Arg Asp Asn Ala Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu 

75 80 85 

AAG TCT GAG GAC ACA GCC ATG TH TAC TCT GCA AGA CAG ACT ACT 360 
Lys Ser Giu Asp Thr Ala Met Phe Tyr Cys Ala Arg Gin Thr Thr 

90 95 100 

ATG ACT TAC TH GCT TAC TGG GGC CAA GGG ACT CTG GTC ACT CTC 405 
Met Thr Tyr Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 

105 110 115 

TCT GCA 411 
Ser Ala 
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ie^J## : 5 8 
m*l(0^^ : 4 1 1 

^m(om : mm ■ 

ffi^J®aS:cDNA to mRNA 

ATG GGG TTT GGG CTG AGC TGG GTT TTC CTC GTT GOT CH TTA AGA 45 
Met Giy Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg 

-15 -10 -5 

GGT GTC CAG TGT CAG GTG GAG CTG GTG GAG TCT GGG GGA GGC GTG 90 
Gly Val Gin Cys Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val 

1 5 10 

GTC CAG CCT GGG AGG TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA 135 
Val Gin Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly 

15 20 25 

TTC ACC TTC ACT AGC TAT GGC ATG TCT TGG GTC CGC CAG GCT CCA 180 
Phe Thr Phe Ser Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro 

30 35 ' 40 

GGC AAG GGG CTG GAG TGG GTG GCA ACC ATT AGT AGT GGT GGT ACT 225 
Gly Lys Gly Leu Glu Trp Val Ala Thr lie Ser Ser Gly Gly Ser 

45 50 55 

TAC ACC TAC TAT CCA GAC AGT GTG AAG GGG CGA nc ACC ATC TCC 270 
Tyr Thr Tyr Tyr Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser 

60 65 70 

AGA GAC AAT TCC AAG AAC ACG CTG TAT CTG CAA ATG AAC AGC CTG 315 
Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu 
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75 80 85 

AGA GCT GAG GAG ACG GCT GTG TAT TAG TGT GCG AGA GAG ACT ACT 360 
Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr 

90 95 100 

ATG ACT TAC TH GCT TAG TGG GGC GAG GCA ACC CTG GTC ACC GTG 405 
Met Thr Tyr Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 

105 110 115 

TCC TCA 411 
Ser Ser 

E^J»^ : 5 9 
: 1 1 

mm: 

Lys Ala Ser Gin Asp Val Asn Thr Ala Val Ala 
15 10 

iB^J#^ : 6 0 
iB^J©S$ : 7 

mmomm h 

Ser Ala Ser Asn Arg Tyr Thr 
1 5 
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£^J## : 6 1 
^^(O^^ : 9 

mi : 

Gin Gin His Tyr Ser Thr Pro Phe Thr 
1 5 

mnm^ : 6 2 

mnos^^ : 5 
mm: 

Pro Tyr Trp Met Gin 
1 5 

iB^JS^ : 6 3 
i33F||©S$ : 1 6 
JSin(Om : T^JWt 

mm: 

Ser He Phe Gly Asp Gly Asp Thr Arg Tyr Ser Gin Lys Phe Lys Gly 
15 10 15 

£^JS^ : 6 4 
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mmo^^ : 1 1 
mm : 

Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
1 5 10 

mmm^ e 5 
Bnco^^ : 4 1 1 

l23?«oa3S : cDNA to mRNA 

ATG GCC TGG ACT CCT CTC nc HQ TTC TTT GH CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAA CTT GTG CTC ACT CAG TCA TCT TCA GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser 

1 5 10 

nC TCC CTG GGA GCC TCA GCA AAA CTC ACG TGC ACC HG ACT AGT 135 
Phe Ser Leu Gly Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAA CAG CCA CTC 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Leu 

30 35 40 

AAG CCT CCT AAG TAT CTG ATG GAT CH AAG CAA GAT GGA AGC CAC 225 
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Lys Pro Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG AH CCT GAT CGC TIC TCT GGA TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGT GCT GAT CGC TAG CH AGC AH TCC AAC ATC CAG CCA GAA GAT 315 
Gly Ala Asp Arg Tyr Leu Ser lie Ser Asn He Gin Pro Glu Asp 

75 80 85 

GAA GCA ATG TAG ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Met Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAT GH TTC GGG GGT GGG ACC AAG GTG ACT GTG CTA GGT 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly 

105 110 115 

CAG CGC 411 
Gin Pro 

mmm^ a e 

E5ll<Dg$ : 4 0 5 

: 

SB?>J0ttS: cDNA to mRNA 

mm: 

ATG GCC TGG ACT CCT CTC HC TIZ nC TTT GH CH CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT nC TCC CAG CTT GTG CTG ACT CAA TCG CGC ICl GCC TCT 90 
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Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT ACT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAG ACC AH GAA TGG CAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp His Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC OCT CGG TAC HG ATG AAA CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TIC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG CCT CAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT CAC TAT TAC TCT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC CTG TO GGC GGA GGG ACC AAA CTG ACC GTC CTA GGT 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
105 110 115 

r 

K5U#^ : 6 7 
WiJtKOM^ : 4 1 1 
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mmomm. cDN A to mRNA 

mm: 

ATG GCC TGG ACT CCT CTC UC UC TTC TTT GH CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

OCT TCT TTC TCC GAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG GAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GCT GAT GGG AH CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TCT GGT CTG GCT GAT ACA AH AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT CTG TAC CTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
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Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 lid 115 

CAG CCC 411 
Gin Pro 

mmm^ .68 

mmco^^ : 4 1 1 

mm<om mm 

E5>J©a«:cDNA to mRNA 

mn : 

ATG GCC TGG ACT CQ CTC HC TTC HC HT GH CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT nC TCC CAG Cn GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser. Pro Ser Ala Ser 

15 10 
GCC TCC CTG GGA GCC TCG CTC AAG CTC ACC TGC ACC HG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC ACT ACG TAC ACC AH GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He GIu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CH AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GCT GAT GGG ATT CCT GAT CGC TIC TCA GGC TCC AGC TCT 270 
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Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 . 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAG TAT TAC TGT GGT GTG GGT GAT ACA AH AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG nC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

^nm^ : 6 9 

JRn<D&iS : 4 1 1 

mfiom : 

E^J®flm:cDNA to mRNA 

: 

ATG GCC TGG ACT CCT CTC HC TIC TIC HT GH CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro L6u Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT nC TCC CAG CH GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC nC ACT AGT 135 
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Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAG ACC AH GAA TOG TAT GAG CAG GAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAG CTG ATG GAT CH AAG CAA GAT GGA AGO CAC 225 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGO ACA GGT GAT GGG An CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TQ GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

rrr gtg tac gtg ttc ggc gga ggg acc aaa ctg acc gtc cta ggc 405 

Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 



mnm^ i o 

Un<r>^^ : 4 1 1 
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BB^y^SS : cDNA to mRNA 

mi: 

ATG GCC TGG ACT COT CTC TTC HC HC TTT GH CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GOT TCT nc TOO CAG CH GIG CTG ACT CAA TCG GCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

I 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC HG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC GTG ATG GAT CH AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG AH CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GIG nC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
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105 110 115 

CAG CCC 411 
Gin Pro 

@a^J#^ : 7 1 
SS^J<0:gd : 4 1 1 

ie3^J®aS : cDNA t o mRNA 

ATG GCC TGG ACT CCT CTC HC TIC TTC TTT GH CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT nC TCC CAG Cn GTG CTG ACT CAA TCG CCC TCI GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAG ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CH AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGC An CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 



133 



wo 98/13388 



PCT/JF97Aa3n 



60 65 70 

GGG GCT GAG CGC TAG CTC ACC ATC TCC AGC CTC GAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAG TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TtC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 

mnm^ ? 2 

EJIlOfi^ : 4 1 1 

mm(om : mt 

K^J®«S:cDNA to mRNA 

mm: 

ATG GCC TGG ACT GCT CTC HC TIC TTC TH GTT CH CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TO TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 
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15 20 25 

CAG CAC ACT ACG TAG ACC ATT GAA TGG TAT GAG GAG GAG GGA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAG CTG ATG GAT CH AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG AH CCT GAT CGC TIC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAG CTC ACC ATG TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAG TAT ATC T6T GGT GTG GGT GAT ACA AH AAG GAA CAA 360 
Glu Ala Asp Tyr lie Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 . 

m GTG TAG GTG HC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 HO 115 

CAG CCC 411 
Gin Pro 

ie^J#^ : 7 3 
^9*1(0^^ : 4 1 1 

iB3^J®aS : cDNA to mRNA 
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mm: 

ATG GCC TGG ACT CCT CTC 
Met Ala Trp Thr Pro Leu 
-15 

GGT TCT nc TCC CAG CTT 
Gly Ser Pbe Ser Gin Leu 
1 

GCC TCC CTG GGA GCC TCG 
Ala Ser Leu Gly Ala Ser 
15 

CAG CAC AGT ACG TAC ACC 
Gin His Ser Thr Tyr Thr 
30 

AAG GGC CCT AAG TAC GTG 
Lys Gly Pro Lys Tyr Val 
45 

AGC ACA GGT GAT GGG AH 
Ser Thr Gly Asp Gly He 
60 

GGG Ga GAG CGC TAC CTC 
Gly Ala Glu Arg Tyr Leu 
75 

GAG GCT GAC TAT ATC TGT 
Glu Ala Asp Tyr lie Cys 
90 

TTT GTG TAC GTG TTC GGC 
Phe Val Tyr Val Phe Gly 
105 



TTC TTC TTC TTT GTT CTT 
Phe Phe Phe Phe Val Leu 
-10 

GTG CTG ACT CAA TCG CCC 
Val Leu Thr Gin Ser Pro 

5 

GTC AAG CTC ACC TGC ACC 
Val Lys Leu Thr Cys Thr 
20 

AH GAA TGG TAT CAG CAG 
He Glu Trp Tyr Gin Gin 
35 

ATG GAT Cn AAG CAA GAT 
Met Asp Leu Lys Gin Asp 
50 

CCT GAT CGC TTC TCA GGC 
Pro Asp Arg Phe Ser Gly 
65 

ACC ATC TCC AGC CTC CAG 
Thr He Ser Ser Leu Gin 
80 

GGT GTG GGT GAT ACA ATT 
Gly Val Gly Asp Thr He 
95 

GGA GGG ACC AAA CTG ACC 
Gly Gly Thr Lys Leu Thr 
110 



CAT TGC TCA 45 
His Cys Ser 
-5 

TCT GCC TCT 90 
Ser Ala Ser 
10 

TTG AGT AGT 135 
Leu Ser Ser 
25 

CAG CCA GAG 180 
Gin Pro Glu 
40 

GGA AGC CAC 225 
Gly Ser His 
55 

TCC AGC TCT 270 
Ser Ser Ser 
70 

TCT GAG GAT 315 
Ser Glu Asp 

85 

AAG GAA CAA 360 
Lys Glu Gin 
100 

GTC CTA GGC 405 
Val Leu Gly 
115 
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CAG CCC 411 
Gin Pro 



ffi^J#^ : 7 4 
K?y©:g$ : 4 1 1 

ffi^y^SS : cDNA to mRNA 
mi: 

ATG GCC TGG ACT CCT CTC HC HC nc TTT GH CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -TO -5 

GGT TCT nc TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 - 20 25 

CAG CAC AGT ACG TAC ACC AH GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC GTG ATG GAT QT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG AH CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 
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GGG GCT GAG CGC TAG CTC AGO ATC TCC AGC CTC GAG TCT GAG GAT 315 
Gly Ala GIu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

in GTG TAG GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

GAG CCC 411 
Gin Pro 



8a^J## : 7 5 

mno^^ : 3 4 

mm I 

Ala Val Ser Glu His Gin Leu Leu His Asp Lys Gly Lys Ser He 

1 5 10 15 

Gin Asp Leu Arg Arg Arg Phe Phe Leu His His Leu He Ala Glu 
20 25 30 

He His Thr Ala 
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TCTisnrjmsssi 



it ^ O $g S 

5 . H li V ^J^*»*ffi^J#-§- 46 X'M 5 7 ^ y KgB3«J «: ^ t.» ® T** -5 
4g«©#p(7H«. 

9 . ^^^^^mt$. 1 - 3 ti^nse^j*^ 59~6i -em.^ tis t 5 y s^bb^ij 

^<S*«l-3A*®tiDT'*U. 7U-A7-^^*S4*»*t hMi^ 

S25755 ©7 U-A^—-^ 4 S3fe©t.©T'*6. IS^SS E«t©/i<U K. 
1 1. 7^-A'7-^'«t^l~3*»*-tn-fnk:hfiifl£HSU03868©7l/-Ay- 

«8|B«0**y^y5^K, 
1 2. yU-A^-^Mi^tpOHabat <D«^(IJ:SII 36#B®7^yK*>*^D 
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13. S^^J»^48~5lT♦^$^^S^^■rtl*^^D7 5yKie3«J^^^.^ l&*]Sl2g2 

1 6. bhfii<^©H«V««©7l/-A7-^««l-4, Jitrt 

1 7 . ffittfex^i^igl* 1 ~ 3 ^ tliPtlffi^J#^ 62~64 T'^$ T 5 ^ K 

18. 7l/-A'7-iJ^«*^l'-4*St:Mfy^;W-y III Okh^<*:©7^- 
Ay-^^«iiill~4(wfi3fe-rSt.©T-*6, fl*]S 16att©4<y'^:/^K. 

1 9. 71/— A7-^'««l~4*>*^n-rnt hta«tS31679©7l/-A'7-:?^ 

2 0. 7U-A'7-:7«^l~4*S-tn'enk hfii#:S31679®7l/-A7-^ 

2 3. C««*5CA«i*T'*U, 7l/-A7-i7^^1 ~3*i-ttl-fnk htiift: 
HSU03868 ©7 U-A'7-^'®« 1 ~ 3 i:|IM6*J{I|l|-(Dt,®T-* 71/- 
"7-^^*^ 4 hfilf* S25755 ©7 l/-A7-:5^^^4 
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59-61 X'm^tii>t0X'i>&. ii*«22iBife©t: hmitm^oLm. 

2 4. bhj5if|:©H«C^^$:^t»'/i?y/^y^K. Z^tfil*® 16~21 Oi>-rtl 

fl: HSGI 1 1 ©7 I^-A y -^'M^ 1 ~ 4 A*© t ®T'* U , StfliMtt^^^ 
2 6. ^*«22Xfi23BB«©t hMfb!a<*:©L«i. XCf^^Jg 24 Xtt 25 E« 

2 7. 1.86X10"'[M] fi^TOSfSI^SH^^I-S, k hid ¥ttlla/i-^>'^^ > 1331^ y 

2 8. 1.22xlO~'[l/Sec]OTOj»SI5i«^»[«:^-r6. hi!I¥«UBJh>»l'^ > 

2 9 . 6,55xi0'[I/M.Sec] &.±<Dm^m&^ik^m't^. \lhWiWikmM^ 

3 0. 1.22xiO"'[l/Sec]^T©»SIJi|^^»&tr 6.55X10' [1/M.Sec] M± 

3 4 . »8i^»*5 1. 02X 10" • ' ~1.86x 10"'[M]T-*S^*]g 2 7 IB^omi*. 
3 5. «?«I^»*U.02X10"'°~1.86X10"'CM]T-*^||^:K2 7Stt(0fitf*:. 
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3 6 . mm^m^ i- 34 x io~ -a. ss x io~ ' ° [m] -c* s 2 ? BWu(omw. 

37. l!?aii$ft^»*S7.38xiO""~1.22xi0"'Cl/Sec]T-*5|j|*]g2 8E«^ 
3 8, »SliiS^»*^7.38Xl0"-'1.22xi0"'[l/Sec]-e*6m*]S2 Siaife 

3 9. »«l3iS^ia[*U.66xl0"*~3.16xl0"''[l/Sec]T-*sa:^i®2 8iB« 

4 0. »«li^Jg^»*>'2.32xiO"*[l/Sec]-e*-5m^]g2 8iB«©iJi<*, 

4 1. ^^jiJS^»*^*6.55xi0*~1.24xl0'[l/M.Sec]-C*5a*®2 9ia«<?[) 

4 2. ^^MS«t*i6.55xl0*~1.24xl0*[l/M.Sec3r'*S|»*«(2 9iatt(D 

4 3. ^^a[S^**>'7.23xio'~1.03xio'[l/M.Sec]T'*6m*«2 9Ett© 

4 4 . M^aS^Jft**' 1.P3X 10^[l/M. Sec]T-*SIS*S 2 9 iB«©St<*:. 

4 5. 2.32X10"*-3.16X10'*[1/Sec]<3[)fi¥«iarjap^«&tr0.883 xio'~1.03 

■C'*)SS9#ffi2 7~4 5(OV^-r4^*M]g{CiBlfe<D!^tf♦:. 
4 7. k hmwmSiM^lyfBm^:^^ \^i:^M-t^^'^7.^J^u-'i-;vniW(0 

®4 7EKCDNA. 
*®4 7iB«©DNA. 
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5 1. Hmwmi^i^jsimm^^6vm^ti^7^jmmm:'^ijt,0X'$>^m^ 

«5 0E«i©DNA. 

5 2 . H«v®«'S: \iti>mmm}i>mmm^ 57 -c^^ns fcoT-^sn 

^JS5 0|B«4CODNA. 

5 3. a*JSl~3©ir^t'ti;6M]g(ZiS«©4^p<7L®$:D-K-r6DNA. 
5 4. P< 7 L««: K-rS D N A*S|2^J#^ 65 T^$tl«ifiSE^J*^t.» 
t©T'*S^*Jg5 3E«©DNA. 

5 5. ^*a4~6^D^^-rtlAU]g{riB4fe®^^^^H^$:D-K-rSDNA, 
5 6. ^^7Hm5:3-K-r5DNA*iE?iJ#-^57T-^$n<5Jfe*ie2?iJ?:^t.» 

^J«:^t»DNA. 

5 8 . ie^J#-^ 66~74 T-^ $ V ^rtl*><0JfeSE3FlJ ^ t\ It^:® 5 7 E« 
ODNA. 

5 9 . m^m. 16-21 1 ]g(iia«©.-Ky n- K1-S^»ie 

anj*^t»DNA. 

6 0. BB5y#^58T'^$nS«3giB^J%^t\ il^JS5 9IS«cDDNA. 
6 1. a*^22 3l{i23ffii^©t h^<btn;<*:<DLii«:n-K-rSDNA. 

6 2 . BH^J#^ 47-55 T-^$ tiS t>-rti**©7 ^ J mm^\ □ - KT^lfiSE 

6 3. k:hSik!a«^©L0DNA*5, EJU*^ 66-74 T'^$n-5v^-rtl*»^Difi 

Sie5»J«:^t»t»<DT-*6gl*JS6 2iatt©DNA. 
6 4. lt*a24 3Z.Ji25ia«iOH hMit^Jt^^^OH^?: Kl"^ D N A, 

6 5. BB^J#^56T-^^n6T^y|ftae^!l$:3-K-r6^«IB^J?:^t/. th 
m^#:OHmDNA. 

6 7. i|*jS4 7-6 6©l^-rn*^l®(;iBtt©DNA«:^t.»aLijl^'<^^-. 
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6 9. ^*®4 7-4 9Rtf5 3 -5 4©V>m*M ®(3iBife(DDNAt^t»fl 

Mtf{^i**]B5 0-5 2XCf5 5~5 6©l^m*M®Cia« 

7 0. »*®5 7~5 8Xtf 6 1 ~6 3 ©V^•f4^AM ]g{ia«i®DN A$:^t^#g 

36t5izai*:S5 9~6 0&t;f6 4~6 5©i,>-rn**l JgJllBtt 
D N A ^ t'^^^i? - CJ: »J JgSlgig;^ tlfeSSISgH*: ^m^U m 

7 4. Iitta«*5. li^jK^^ litfS, QSIi0^ pgllg^^ ^^^^ ^jgg5^ ^ 
«c6»*»P>3!«n5^ja:< fct,-oT-*5i|*ffl7 ZW^oyn-hiS.V^h.m. 

7 6. ffi^S2 7-4 6©V>m*>l]g{CEtt©tftit:t*a,«^i:UT^t/W^ 
7 7. 2 7-4 6^DV^rn*> 1 :®{liaiig©mf*:«:#afi!c4i-i: UT^t»>^t.\ 
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8 1 . i£U >]t^*%U >JfiH4t:*iJr^ >DSJStt< 6?^-C'*S^*J®7 9|att© 
8 2. »*JS2 7~4 6(7)V^rtl*»l:S^CS«©til^*:^:*5a«4^^:UT^t^igy 

8 4. <£U >Jfil^^*%U VjflHtk'iJ?^ >Dfifiitt< S^T'*5il*]g8 2IB«© 
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